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sEcTIoN 1 GENERAL HANUFACTIJRER, IHPoRTER, AND PRoCESS0R INF'oRHATION

PART A GENEML REPORTING INFORMATION

1.01 This Comprehensive Assessment

completed in response to the
CBI

t-l Er.

Information Rule (CAIR) Reporting Form has been

Federtl R.egister Notice of ..... t1 I7l lJlfll tLI-.1$l
mo. day year

If a Chemical Abstracts Service Number (CAS No, ) is provided in the Federal

!glgle!, ltst the cAs No. .... lTlflEl4-l7lTl-16-l-2l-tTl
b. If a chenlcal substance CAS No. is not provlded in the Federal !9giqls! ' llst

either (t) the chemlcal nane, (ll) the nixture name, or-fTTI)-tEE- tiiilE nane of
the chenlcal substance as provlded in the Federal Register.

(i) Chemieal name as listed in the rule

(ii) Name of mixture as listed in the rule ....

(iii) Trade name as listed in the rule ....... + +

C. If a chemical category is provided in the Federal Register,
the category as liited in the rule, the chEmTGfs[Effice
reporting on vhich falls under the listed categoryr and the
substance you are reporting on vhich falls under the listed

Name of category as listed in the rule N/A
ar

CAS No. of chemical substancg .................

Name of chemical substance ..,.,... o...

t-t-t-r

report the name of
CAS No. you are
chemical name of the
category.

-I-I- I-t_l_l-t_l

1.02 Identify your reportlng status under CAIR by circling the approprlate response(s).

CBI llanufacturer

I-] Inporter

Processor .....@
X/P manufacturer reportlng for customer nho is a processor ....... 4

X/P processor reportlnS for customer vho ls a processor .......... 5

l-l Hark (X) this box if you attach a continuation sheet.



1.03

CBI

t-l

Does the substance you are
in the above-listed Federal

on have an ux/p" designatlon associated with it
Not ice?

question 1.04

question 1.05

repor t ing
Regis-t-er

Go to

Go to

1.04

CBI

t-l

fl. Do you manufacture, import, or process the listed
under a trade name(s) different than that listed
Circ1e the appropriate response.

substance and
in the Federal

distribute it
Register Notice?

b.

YeS l . r . r . r . r a . . r r a a . . . . . . r r r . r r . . . e r . r a . a . . . . t . . . . . + a a a . . . a . a a a a . . a e a ' 1

customers of their reporting obllgations

N/A

Check the appropriate box belov:

t-l You have chosen to notify your

Provide the trade name(s) ....

t--l You have chosen to

t-1 You have submitted
date of the rule in
repor t ing.

report for your customers

the trade name(s) to EPA one
the Federal Register Notice

day after the effective
under vhich you are

1.05

.CBI

t-l

If you buy a trade name product and are reporting because you vere notified of your
reporting requirements by your trade name supplier, provide that trade name.

Trade name [-upranate TS0,ltlondur TD,Voranate T-80,Rubinate TD I

Is the trade name product a mixture? Circle the appropriate response.

Yes ... ... '....... I

1.06

CE.I

t-l

No...IEY.FP.4.PEF.IIII.IIANJ.... ... @

Certification The person who is responsible for the completion of this form must
sign the certification statement belov:

'rI hereby certify that, to the best of my

entered on this form is complete and accur
knovledge and belief, alI information

il

Robert James
NAHE

l'4anager Envi ronmental
TITLE

( 20 1) 933 8540
TMEFEONE M-

l-l Hark (X) this box if you attach a continuation sheet.



1.07 Exenptions From Reportlng -- If you have provlded EPA or another Federal agency
vlth the requlred lnformition on a CAIR Reportlng Forn for the llsted substance

CBI vlthln the past 3 years, and thls lnforrnatlon ls current, accurate' and eonplete
for the ttmi: pertoi speiified ln the rulel then slgn the certlflcatlon belov. You

I-l are requlred io conptlte sectlon 1 of this CAIR form and provlde any lnfornratlon
nov required but not previously subraitted. Provide a copy of any prevlous
submisslons along vlth your Section l submlssion.

t'I hereby certify that' to the best of my knovledge and belief' aIl required
lnformation vhich f have not included in this CAIR Reporting Form has been subnitted
to EPA vithin the past 3 years and is current' accurate, and complete for the tine
period specified in the rule.rr

N/A
NAHE STGNATURE

t-,
EMFEENE M.--

ffi

ffi
SUBMISSION

TITLE

1.OB CBI Certiflcation -- If you have asserted any cBI claims ln thls report you nust
certify that the follorlng statenents truthfully and accurately apply to all of
those confidentlallty claims vhlch you have asserted.

CBI
rrlly conpany has taken neasures to protect the confidentiality of the infornatlont

l-] and it iitt continue to take these measures; the information is not' and has not
been, reasonably aseertainable by other persons (other than governnent bodtes) by
using legitimatl means (other than discovery based on a shovlng of special need ln
a judlcial or quasi-judicial proceeding) vithout ny company's consenti the
lnformation is not publicly available elsewherel and disclosure of the lnformation
vould cause substantial harm to my company's conpetltive position.rl

N/A
NAHE SIGNATURE

\_, -Em'mNE m. 
-

DATE SIGNED

TITLE

I-l Hark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

1.09 Factltty Identlficatlon

cBr Name tTItrt:fr'!trtItEIft-IEIjIII]I-t-t-t-t-t-t-t-t-t-t-t-t-t-l
I-t Address ITITt-tTIr-t-N't3:tf,1-t&ltrtAl_!l-1-l-l-1-t-t-t-t-t-t-l-l

Street

rE_r Tr5 llr _ rE- r I lTr-Fl El JtE I Tr R lp- I -l - I - I - 1 - I _ l_ I - r._ I -r
Ci ty

r-N-r[] rI-rfrTrrrSt--r-r-t-r_r
State Zip

& Bradstreet Number ,..... +.. r...... r... ... t 0 ]6 l-tT-lT]9.]-lf l-7lE-14-l

rD Number ... r r...... r.. r, r.,........... r... [.lLlA_l-Ll7 I 919 I,0l 0 ll_l
Ernployer ID t{urnber .......lTl5l3lgl5_lTl[lll-f
Prirary Standard Industrlal Classificatlon (SIC) Code .tflT-18-l-51

Other SIC Code .,. ....,,-,f,:,:,
Other SIc Code .. .....1_JIAI-l_l

1.10 Company Headquarters Identification

cBr Name IG-lT1 N-lE-lila_lTI-lTI gla_-lxl-l-l- l_1-l -l-l -l -1-1-l-l-l-l
l-l Address tTI0-lT-1-llilE-lllII-lglJIxlLlJrlElll-ljlIl[tnl-]-1-l-l

Street

IrITIR-l[1EIII5I-I-I-I-t-IJ-JI-I-I-1-I-I-I-I-1-I-I
rTrrr ro-rzf,rnrLr--r-r-r-r-r-5tate - -Zip

Dun & Bradstreet t{umber ...t1-lTI-lTlTl Zl-ljlTlLlZl
Enployer rD Nunber .. -. -. f gf JilAf = tTl[tTEl

Dun

EPA

t-l Hark (X) this box if you attach a continuation sheet.



1. 11 Parent Company Identification

CBI

r-l
Name If Il[lf l-lf il-lf l;
Address Ipltrl_ILIaI11I

r-r-r-t-l-l_l-1-1 
-1 

_l-l-l-l-l-1-l-l-l
rrrrr-6.tTt_r-r_r-r-r-r-r-r .r .. r-l-l-l:l

Street

tc ll1
State

rTrrr[l-IV-1Trr]TrrlTI _r-r-1- r-r-l-l _l-ll1-1-l-l-l-l
Ci tY

rtrrl l3l:lZl--t-l-l-l-l
zip

Dun & Bradstreet Number ...t1_lll-l-0-16-B_l-tzln-F-lgl

1.12 Technical Contact

cBr Nane IlflLISltrlll.!l-l-lSlLIolIl=l-]-l-l-l-l-l-l-l-l-l-l-l-l-l
I-I TTtlE IT-IIITILI-CIrItrIiI-IEIO-Itr][I_IIILIILIE-I-LI]-PIEIIlXILI_I

Address lzl51-l-,rlEil-lgl -JIEI-l jl&ullLI-tl-l 
-l-l-l-l-l-l-l-l-lStreet

-1-l-l-1-l-1-r-1-l-l-l

I-p.1[l ITI8lT]qlLl--l-ilTlq-lTI
State Zlp

rerephone Number . tLlTlJl-1nl5l5-l-14-lTl3-lTl

1.13 Thts reporting year is from... ... I0-l-Tl ITIB-I to tTlfl t8-lTIllo. Year Ho, Year

I [J_ I E I T ] T 1 - I 

_H 
] T 1 -I r I r 1 T I T_ IN- I - ]

Ci ty

l_l Hark (X) this box if you attach a continuation sheet.



1.14 Factltty Acquired -- If you purchased thls facility during the reporting year,
provlde the follorlng informatlon about the seller!

CBI Name of Seller

t-l Hai ling Address

t_1_
t-

I_l_
1-1-

I-
t-

t_l
I-l

1_1_t_l_l_t_1_1_t_1_t_t_t_t_1_t_l
r-r-r-r-r-r:r_t r-r-r-r-r-r-r-1-I

St reet

t-r:r "r -r-l-l-r-r_1 -1:l-r_ r-l - l-1--
Ci ty

t-t-l.r II
N/A

l-l-l r-r-l-r-t-t--r-r-l-l-l
State Zip

Employer ID Number . t - I - I - I - I - I - I - I _ I

Date of SaIe .. .......1-l-l [-l-l [-l-l
llo. Day Year

ContactPersont 1 I I I_t_1_1_t_t_1_t_1_t_1_t_l_r_1_1_1_t_t_t
relephone Number . t-1-l-1- t-l _l _1- I-l _l-l*l

l- . 15 Faci 1i ty
following

SoId If you sold this facility during the reporting year, provide the
information about the buyer:

CBI Name of

I -l Hai ling

Buyer t_1_
Address I- _t_

I-]-I
I-t-l

I_
I-

_t_1
_1t

._l_t_1
-t-t_1

_t_l_1_1_1_l_r_I
-t_ I-t_ r_ r_l-t-l
Street

I

I

_l_1_1_t
I-t-r

N/A

Contact Person I

Telephone Number

ttI _1_1_t_1_1_1_t_1_l_1_1_t_r_1_1_r
Ci ty

t-1-1t-t-l-1-r-r--t
State Zip

_l_t_t_l

-t-t-t-t

Employer ID Nunber . t - I - I - I - I - I - I - I - I

Dare or Purchase 
"f; ELi,-,I,l{o. Day Year

-l-r-r:l-r _ I _ t_ I _ 1_ I _ t_ 1_ I_ I _ I _ I_ t_ I _ I _ I _ I

. . . . . . . . I-l-l-l-t-l-l_l-t-l-l*_l-l
_1_t

l-l Hark (X) this box if you attach a continuation sheet.



1. 16

CBI

t-l

For each elassification listed
vas manufactured, imported, or

CIassi fication

belorrr, state the quantity of the
processed at your facility during

listed substance that
the reporting year.

Quanti.ty (kg/yr)

Manufactured N/R

Processed (include quantity repackaged) .,..,. 4,270,337 kl/yr
0f that quantity nanufactured or imported, report that quantity:

In storage at the beglnning of the reporting year .. N1A

For on-site use or processing N/A

For direct commercial distribution (including export) ..,. ,....
fn storage at the end of the reporting year ... r... r .......

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting ye.ar ,,.,

N/A.

N/A

181,800 kg*
N/A

N/A

151,800k9*

Processed as a reactant (chemical producer)

Processed as a formulation component (mixture producer) N/A

Processed as an articre component (article producer) e... N/A

Repackaged (including export) .,..,... .... .,.,, e. r.....

In storage at the end of the reporting year

*Inventory is continuousJy being used (processed) and restocked

l_l Hark (x) this box if you attach a continuation sheet.



PART C IDENTIFICATION OF HIXTURES

1.17 Hixture If the listed substance on which you are
or a component of a mixture, provide the folloving
chemical. (If the mixture composition is variable,
each eomponent chemieal for aI1 formulations. )

CBI

t-t

required to report is a mixture
information for each component
report an average percentage of

Component
Name

SuppI i er
Name

Average Z
Composition by l.Ieight
(specify precision,

e.9., 45t t 0.52)

N/A

TotaI 100u

l_l Hark (X) this box if you attach a eontinuation sheet,

10



2.O4 State the quantity of the listed substance that your facility nanufactured' imported,
or processed durlng the 3 corporate fiscal years preceding the reportlng year in
descendlng order.

rJ-t_zl
Ho.

N/A

I -8.t7 I
Year

Ouant i ty

Quan t i ty

Quan t i ty

manufactured kg

kg

kg

kg

kg

kg

Quantity manufactured

Quantity imported

Quantity processed

N/A

4.088.000

Year ending :....... lT.lTl IE-=l-5l
llo. Year

t -1 12 -l
Mo.

N/A

t*EIT-I
Tear

Quantity 'manufacturgd ... r.. r.... |....,... r......,

Quantity imported ,....

Quantity processed , +......

N/A ks

N/A ks

4,155,000 ks

2.05 Specify the
appropriate

CBI

t-I

Batch process

Continuous process

manner in vhich you manufactured the listed substance. Circle all
process types.

N/A

Semicontinuous process

t I Mark (X) this box if you attach a continuation sheet.

L2



2.06 Specify the manner in which you processed the listed substance. Circle all
CBI appropriate process types.

I-I
Continuous process

Semicontinuous process

Batch process

2.O7 State your facility's name-plate capacity for
substance. (If you are a batch manufacturer

CBI question, )

t-I
Hanufacturing capaci ty

Processing capacity

manufacturing or processing the Iisted
or batch proeessor, do not answer this

U/K

U/K

kg/yr

kg/yr

2.08 If you intend
manufactured,
yearr €stimate

CBI volume.

t-1

to increase or decrease the quantity of the listed substance
imported, or processed at any time after your current corporate fiscal
the increase or decrease based upon the reporting year's production

Hanufac turing
- Quant i ty (kg)

N/A

Import ing
Quantity (kg)

N/A

Processing
Quant i ty (kg)

N/AAmount of increase

Amount of decrease N/A N/A N/A

t-l Hark (X) this box if you attach a continuation sheet.

13



2.09 For the three largest volume manufacturlng or processing process types lnvolvlng the
tlsted substance, speclfy the nunber of days you nanufactured or processed the llsted
substance during the reportlnS year. AIso specify the average nunber of hours per
day each process type vas operated. (If only one or tvo oPerations are lnvolved,
Iist those. )

98I

I-I

Process Type *1 (The process
quantity of

Hanufactured

Processed

Proeess Type +2 (The process
quantity of

Hanufactured

Processed

Process Type *3 (The process
quantity of

Hanufactured

Processed

type involving the largest
the listed substanee. )

type involving the Znd largest
the Iisted substance. )

type involving the 3rd largest
the listed substance. )

Average
Days/Ye.af Hours/Day

N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A

250

2.10 State the maximum daily inventory
substance that rras stored on-site

CBI chemical.

t-l

and average monthly
during the reporting

inventory of
year in the

the Iisted
form of a bulk

Haximum daily inventory

Average monthly inventory

181 800 kg

kg151,800

I_l Hark (X) this box if you attach a continuation sheet.

l4



2.11 Related Product Types -- List any byproducts, coproducts, or lmpurlties present vlth
the listed substance in concentrations greater than 0.1 percent as it is nanufac-
tured, lmported, or processed. The source of byproducts, coproducts, or inpurities
neans the source from vhich the byproducts, coproducts, or impuritles are made or

CBI lntroduced into the product (e.g., carryover from rav naterial, reaction product,
_ e tc. ).
I_t

Source of By-
Concentration products, Co-

(?() (speci fy t produc ts , or
, Z precisio,n) .In'lpuri tiesChemical Name

Byproduc t ,
Coproduc t
or Impuri ty'CAS No.

N/A

'Ur* the folloving codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

l-] Hark (X) this box if you attach a continuation sheet

15



2.12 Existing Product Types -- List all existing product types vhich you manufactured,
lmported, or processed uslng the listed substanee during the reporting year. Llst
the quantity of llsted substance you use for each product type as a percentage of the
total volume of listed substance used during the reportlng year. Also ltst the

CBI quantlty of listed substance used captlvely on-site as a percentage of the value
Iisted under column b., and the types of end-users for each product type. (Refer to

I-l the instructions for further explination and an example. )

dr

Product Typesl

b.
Z of Ouantity
Manufactured,
Imported, or
Processed

e.

Z of Quantity
Used Captively

0n-Si te

d.

Type of End-Users2

100 100

'Us* the folloving codes to designate product types:
A = Solvent
B = Synthetie reactant
C = Catalyst/Initiator/Accelerator/

Sensi tizer
D = Inhibitor/StabiLtzer lscavenger/

An t ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Frietion modifier/Antivear

agent
I = Surfactant/Emulsifier
J = Flame retardant
K - Coating/Binder/Adhesive and additives

L = Holdable/Castable/Rubber and additives
H = Plasticizer
N = Dye/Pigment/Colorant/fnk and additives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
0 = Fuel and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = Pollution control chemicals
U = Functional fluids and additives
V = Heta1 alloy and additives
U = Rheological modifier
X = 0ther (specify)

'Ur* the folloving codes

I = Industrial
CH = Commercial

to designate the type of end-users I

CS = Consumer
H = 0ther (specify)

l-l Hark (X) this box if you attach a continuation sheet.

L6



2.13 Expected Product Types -- Identify all product types vhich you expect to manufacture,
inport, or process uslng the llsted substance at any tine after your current
corporate fiscal year. For each use, speclfy the quantity you expect to manufacture,
lmport, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. AIso list the quantity of listed substance

CDI used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructions for further

I_l explanation and an example. )

Product Typesl

b.

"t of Quantity
Manufactured,
Imported, or
Processed

c.

"A of Quantity
Used Captively

0n-Si te Type of End-Users2

d.a.

100 100

'Ur" the folloving eodes to designate product types:

A = Solvent
B = Synthetic reactant
C = Catalyst/fnitiator/Accelerator/

Sensi t izer
D = Inhibi tor/Stabil-izer /scavenger/

An t ioxidant
E = Analytical reagent
P = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agen t
I = Surfactant/Emulsifier
J = F1ame retardant
K = Coating/Binder/Adhesive and additives

L = Holdable/Castable/Rubber and additives
H = Plasticizer
N = Dye/Pigment/Colorant/Ink and additives
0 = Photographic/Reprographic chemical

and addi tives
P = Electrodeposition/Plating chemicals
0 = Fuel and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicaLs
T = Pollution control chemicals
U = Functional fluids and additives

l{ = Rheological modif ier
X = 0ther (specify)

'Use the folloving codes

I = fndustrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = 0ther (specify)

Hark (X) this box if you attach a continuation sheet

L7



2.!4 Final Product -- Complete the following
CBI manufactured, imported, or processed at

substance other than as an impurity.
t_l

table for each type
your facility that

C.
Average Y"

Composition of
Listed Substance
in Final Product

product
the listed

d,

Type of
End-Users

of final
contains

b.rLt

Pinal Produetts
Product Typel Physical Formz

N/A

'U=" the folloving codes to designate product types:
A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Aecelerator/

Sensi t izer
D = Inhibitor/Stabilizer/Scavenger/

Ant ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agent
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and additives

L = Mo1dable/Castable/Rubber and additives
H = Plasticizer
N = Dye/Pigment/Colorant/Ink and additives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
0 = Fuel and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemieaLs
T = Pollution control chemicals
U = Functional fluids and additives
V = Hetal alloy and additives
U = Rheological modifier
X = 0ther (specify)

'Us* the folloving codes to designate

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'Ur* the folloving codes to

the final product's physical form:

Crystalline solid
GranuLes
Other solid
GeI
Other (specify)

F2=
F3=
F4=

H=

I=
CH=

fndus trial
Commercial

designate the type of end-users:
CS = Consumer
H = Other (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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2.15 Clrcle all appllcable nrodes of transportatlon used to deliver bulk shlpnents of theCBI llsted substance to off-slte customers.

t-l Truck . ......... I
Rallcar .......,, 2

Bar8e, vessel 3
N/A' Plpeltne

Plane .

4

5

60ther (specify)

2.16 Customer Use Estimate the
or prepared by your customers

CBI of end use tisted (i-iv).

I 
_I

9elegory of End. Jse

l. Industrial Products

the listed substance used by
reporting year for use under

quantity of
during the

your customers
each category

N/A ii.

IV.

Chgnrical or mixturg ... r r r r.. r r. +.. r r r.......,.. r. r. r

Article r t . . . . .l. e . . . a . . . . . . r . . r , r r . r. r . . . r . . . . . . o . . .

iii. Consumer Products

Chemical or mixturg ...... . r.... r...... r... r.. r r

Af tiClg i +.......1. r.... ... r o. r r... r r r... r.. .. r. ,
I

Commercial Products

Chgmical or mixturg ........ r.... r.. r... .........

Articlg . . . . . r r e r . . . r . . . . . e a . r . . + + . . . . . . . . . . r r . . . . r + r

0ther

N/A kg/yr

N./ A kg/yr

N/n kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

N/A

N/A

N/A

Distribution (excluding export) ....,,,,...,. N/A

Export N/n

Quantity of substane€ consumed as reaetant ... r. e....
Unknovn customgr uses r. r. . r.... r,..,. r +..

N/A

N/A . _ kglyr

lll Hark (x) this box if you attach a continuation sheet.

19



SECTION 3 PROCESSOR RAIJ },IATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased
for each major source of supply

gEI The average price is the market
subs tance.r.t
Source of Supp1y

and the average price paid for the listed substance
listed. Product trades are treated as purchases.
value of the product that vas traded for the listed

Quantity Average Price
(kg). - ($rks)

N/A N/AThe listed substance uas manufactured on-site.

The listed substance vas transferred from a
different company site.

The liqted substance lras purehased directly from
a manufacturer Or importer.

The listed substance vas purchased from a
distributor or repackager.

The listed substanee vas purchased from a mixture
producer.

N/A N/A

270 337 $2.00

N/A N/A

N/A N/A

3.b2 Circle all applicable modes ofqBJ y6ur facility.

[-l

transportatlon used to deliver the listed substance to

Truck

Railcar

Barger'Vesse1

Plane

0ther (specify)

o
@

3

4

5

6

l_l Hark (X) this box if you attach a conrinuation sheet.

2,L



3.03
CBI

t-I

a. Circle a1l applieable containers used to transport the listed substance to your
facili ty.

b.

Other (specify)

If the listed su
carsr of tank tr

Tank cylinders

Tank rail cars

bstance is
ucks, state

10
a t a t a a a a a a r a e r a.. a. r a.. r r.. r rl

transported in pressurized tank cylinders, tank rail
the pressure of the tanks.

N/A mmHg

760-7600 mmHg

760 -7600 mmHsTank trucks

t *l tlark (X) this box if you attach a continuation sheet.
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PART B RAIT HATERIAL TN THE FORH OF A HIXTURE

3.04 If you obtain the liqted substance in the forn of a nlxture, list the trade name(s)
of the mixture, the na[e of lts suppller(s) or nanufac turer( s ) , sn estlnate of the

CBI average percent composition by veight of the listed substance in the mixture, and the

l_l
Average

"t Composi t ion
by lleight

(spqcif-y t fi plqeisiqn)

N/A

Trade Name
Supplier or
Manufac turer

Amoun t
Progessed
(\g/vr)

l-l Hark (X) this box if you attach a continuation sheet.
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PART C RAIT I-{ATERIAL VOLU},IE

3.05 State the quantity of the listed substance used as
CBI reporting year in the form of a class I chemical,

the percent composition, by weight, of the listedtt

a rav material during the
class II ehemical, or polymer, and
subs tance.

Z Composition by
I{eight of Listed Sub-

stance in Rav Haterial
(specify t Z_precision)

, .-.99.9%

N/A

N/R

Class I chemical

Class ff chemical

Polymer

Quantity Used
(ks/yr)

4 ,27 0 ,337

N /A

N/n

l_l llark (x) this box if you attach a continuation sheer.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General fnstructionsr

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropriate to mixtures by stating rrNA mixture.rt

For questions 4.06-4,15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimile in lieu of ansvering those questions vhich it addresses.

questions in Section

labeI, HSDS' or other
or reasonable

PART A PHYSICAL/CHEMICAL DATA SU},IMARY

4.01 Specify the percent purity for the three maJorl technicat grade(s) of the listed
substance as it is manufactured, imported, or processed. lteasure the purlty of the

CBI substance in the final product forn for nanufacturing actlvltles, at the tlme you
_ import the substance, or at the polnt you begin to piocess the substance.
I-I

Hanufacture Impor t Process

Technical grade #1 N/A N/A 99'9 zpurity
N/A t purity

7" puri ty

"t puri ty

i( puri ty

Z purityN/ATechnical grade

Technical grade

*2

#3

N/A

N/A Z PuritY N/A Z purity N/A U purity

tHtlo, 
= Greatest quantity of Iisted substance manufactured, imported or processed.

4.O2 Submit your most recently updated llaterial Safety Data Sheet (HSDS) for the listed
substance, and for every formulation containing the listed substance. If you possess
an IISDS that you developed and an MSDS developed by a different source, submit your
verslon. Indicate vhether at least one USDS has been submitted by circting the
appropriate response.

No

fndicate vhether the MSDS vas developed by your eompany or by a different source.

Your company ... ).. r. .. r..... r....,. r.. r. r................

Anothgr source .... r r '. . r r.. r.. ...,...,

1

o
tlfl Hark (x) this box if you attach a continuation sheet.
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MATERIAL SAFETY DATA SHEET
DOW CHEMICAL U.S.A. M!DLAND, MICHIGAN 48674 EMERGENCY (517) . 636 . 4400

Product Code: 92098 Page: I

PEODUCT NAME: UOEANATE (B} T.8(l TYPE II IOTUEIUE DIISOGYATUATE

Effective Datet a5/10/89 Date Printed: o|lll/8g f-lSDS:000609

1. INGBEDIENTS: V, w/w, unless otherwise notedl

To I uene-2 ,l+-d i i socyanate (TD I )
Tol uene-2,6-d i i socyanate

cAS# ooo58l+-84-g
cAS# oooog r -08-7

8oB
202

2.

Th i s document i s prepared pursuant to the 0SHA Hazard
Communication Standard (29 CFR 

.l910.1200). ln addition, other
substances not rHazardous' per this 0SHA Standard may be I isted.
Where propr i etary i ngred i ent shows, the i dent i ty may be made
avai lable as provided in this standard.

PHYSICAL DATA:

B0 I L ! NG P0 I NT: 250C (482F)
VAP PRESS: 0.01 mmHg @ 20C
VAP DENSITY: 6.0
SOL. lN h'IATER: lnsoluble
SP . cRAV I TY: 1 .22 e 25/ t5.5C
APPEARANCE: l.Jater wh i te to pa I e yel I ow I iqu id.
0D0R: Sharp pungent odor.

FIHE ATIID EXPTOSION HAZAHD DATA:

FLASH P0INT: l27C (260F)
I'tETH0D USED: Pl,lCC, ASTI'1 D-93

F LAI'II'IABLE L I I'T I TS
LF L: Not determ i ned
UFL: Not determined

EXTINGUISHING HEDIA: Carbon dioxide, dry chemical, oF foam.
lf water is used, it should be in very large quantity.
The reaction between water and hot isocyanate may be vigorous.

(Cont i nued on Page 2)
(R) lndicates a Trademark of The Dow Chemical Company

3.

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY



MATEBIAL SAFETY DATA SHEET

Dow themical U.S.A.* Midland, Ml 48674 Emergency Phone: 51 7- 636 -4400

Product Code: 92098 Page: 2

PRODUGT IUAME: VORANATE (B} T-80 TYPE II TOLUENE DIISOCYAIIIATE

Effective Datet 05/ l0/89 Dare Printed: lFlU/89 fiSDS:000609

3. FIRE AilD ExPt0Sl0N HAZABD DATA: {COIUTINUED}

FIRE E EXPL0SI0N HAZARDS: Down-wind personnel must be evacuated.
Do not resea I contami nated contai ners s i nce pressure bu i I d-up
may cause rupture. F ire point: l46C (295F) .

F lRE-F IGHT ING EQU lP,-IENT: Peopl e who are f ight ing isocyanate f i res
must be protected against nitrogen oxide fumes and isocyanate
vapors by wear i ng pos i t i ve pressure sel f-contai ned breath i ng
appar atus and fu I I protect i ve c I oth i ng .

4. BEACTIVITY DATA:

STABILITY! (CONDlTlONS T0 AVOID) Stabte when srored under
recommended storage conditions. Store in a dry. place at
temperatures between l8-l+ I C (65- l05F) .

lNcol.lPATlBlLITY: (SPECIFIC I4ATERtALS T0 AVotD) Warer, acid,
base, Elcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea,
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARD0US DECOI'lP0slTI0N PR0DUCTS: Isocyanate vapor and misr,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyan i de.

HAZARDOUS P0LYt.lERl ZATI 0N: l'tay occur wi th i ncompati bl e reactants,
especial 1y strong bases, water or temperatures over hlC (105F).

(Conti nued on Page 3)
(R) lndicates a Trademark of The Dow Chemical Company

rt An Operating Unit of The Dow Chemical Company



MATEBIAT SAFETY DATA SHEET

Dow Ghemical U.$.A.x Midland, MI 48674 Emergency Phons 517-t36-4400

Product Code: 92098 Page:

PBODUEI NAME: V(IHANATE (B} T.8(l TYPE II TOTUEIUE DIISOGYANATE

Effective Datet O5/.l0/89 Dare Printed: 05/t7/89 ITSDS:000609

5. ENVIBONMEIIITAT AilD IIISPOSAT INFOBMATION:

ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and ventilate spill area, dike spill to prevent entry
into water system, wear ful I protective equipment including
respi ratory equ i pment dur i ng c I ean up.

ttajor spill: Call Dow Chemical U.S.A. (4091 238-2llZ. lf
transportation spill involved call CHEI'ITREC (800) 424-9300. lf
temporary control of isocyanate vapor is required a blanket of
protein foam (avai lable at most fire departments) may be placed
over the spi I I . Large quanti ties may be pumped i nto closed but
not sealed containers for disposal.

l'tinor spi I I : Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. 0o not make
pressure tight. Transport to a well-ventilated area (outside)
and treat with neutralizing solution consisting of a mixture of
water and 3-82 concentrated ammonium hydroxide or 5-l0B sodium
carbonate. Add about l0 par ts of neutra I i zer per par: t of
isocyanate with mixing. Al low to stand for 48 hours letting
evolved carbon dioxide to escape,

CIean-up: 0econtaminate floor using water/ammonia solution with
1-22 added detergent letting stand over affected area for at
least l0 minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration).

DISPOSAL I'IETHOD: Follow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Solids
are usual ly also incinerated or landfi I led. Empty drums should
be filled with water. Let drum stand unsealed for 48 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and Iocal laws and regulations. The
most commonly accepted method is in an approved wastewater

(Cont i nued on Page I+)

(R) Indicates a Trademark of The Dow Chemical Company

rt An 0perat i ng Un i t of The Dow Chem i ca I Company
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MATEHIAL SAFETY DATA SHEET

Dow Chemica! U.S.A.x Midland, Ml 48674 Emergency Phone: 817-E3E-4400

Product Code: 92098 Page: 4

PRODUCT IIIAME: VOBANATE {H} T-80 TYPE II TOTUENE DIISOCYAIUATE

Effect ive t)ate t oil 10/89 Date pr i nted: a\lU /89 HSDS:000609

5. ENUIBOIUMENTAI AND DlsPtlsAL INF0BMATI0N: (C0NTtNuEDl

treatment faci I ity. Brums should be disposed of in accordance
with federal, state and local laws and regulations, Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfi I I after shredding or incineration in an
approved i ndustr i al i nci nerator or other appropr i ate i nc i nerator
facility. steel drums are commonly disposed in an approved
Iandfi Il after crushing or in accordance with other approved
procedures.

6. HEALTH HAZAHD DATA:

EYE : l'tay cause pa i n, severe eye i r r i tat ion and moderate cornea l
i njury. Vapors may i rr i tate eyes.

SKIN C0NTACT: Prolonged or repeated exposure may
i rr i tat i on, even a burn. Sk i n contact may resul
sensi tization or an al Iergic skin reaction even
expected to result in absorption of amounts suff
other adverse effects.

SKIN ABSORPT!ON:
>9400 mg/kg.

cause severe
t in respiratory
though it is not
i c i ent to cause

rabbits isThe LD50 for sk i n absorpt i on i n

INGESTI0N: Single dose oral toxicity is low. The oral LD5O for
rats i s 5800 mg/kg. I ngest ion may cause gastro i ntesti nal
i rr i tat i on or ul cerat i on.

INHALATI0N: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respi ratory sensi tization, decreased venti Iatory
capacity, I iver ef f ects, chol inesterase depression, gitstro-
i ntest i nal di stress and/or neurolog i c d i sorders. Effects may be

(Cont i nued on Page 5)
(R) lndicates a Trademark of The Dow Chemical Company

rt An Operating Unit of The Dow Chemical Company



MATEHIAT SAFETY OATA SI{EET

Dow Chemical U.S.A.tt Midland, Ml 48674 Emergency Phone: 517-638-4400

Product Code: 92098

PHODUCT NAME: UOBAilATE {BI T-80 TYPE II TOLUENE DIISOEYANATE

Page: !

Effective Datet A5/ l0/89 Date Pr i nted: 05/17 /89 I'tSDS r 000609

HEALTH HAZARD DATA: (C0NTINU[D]

delayed. The 4-hour LC50 for TDI for rats is 13.9 ppm.

SYSTEI'IIC E 0THER EFFECTS: Based on avai'l able data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
OSHA standard 29 CFR Part 1910.1200, this chemical is listed as
a potential carcinogen by Nat'1. Tox. Program and IARC. An oral
study in which high doses of TDI were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study. TDI did not cause cancer
in laboratory animals exposed by inhalation, the most I ikely
route of exposure. B i rth defects are unl i kel y. Exposures
having no effect on the mother should have no effect on the
fetus. 0id not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects
to the mother. ln animal studies, has been shown not to
i nterf ere wi.th reproduct ion. Resu I ts of mutagen i c i ty tests i n
an ima l s have been negat i ve. Resul ts of i n vi tro (' test tube')
mutagen i c i ty tests have been i nconc I us i ve.

E.

7. FIHST AID:

EYES: lrrigate with f lowing water
for l5 minutes. Consult medical

immed i atel y and cont i nuous I y
personnel.

If not breathing, give mouth-

SKIN: In case
water for at
cloth i ng and
Wash clothing

I NGESTI 0N: Do
transport to

of contact, immediately flush skin with plenty of
least 15 minutes while removing contaminated
shoes. Call a physician if irritation persists.
before reuse. Destroy contaminated shoes.

not induce vomiting. Call a physician and,/or
emergency faci I ity immediately.

I NHALAT I

(Cont i nued on
(R) lndicates

0N: Remove to fresh a i r.

Pase 5)
a Trademark of The Dow Chemical Company

tt An 0perat i ng Un i t of The Dow Chemical Company
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MATEBIAT SAFETY TIATA SHEET

Dow Ghemical U.$.A.tt Midland, Ml 48674 Emergency Phone: 517-638-4400

Product Code z J2098

PRODUCT NAME: VORANATE (HI T-80 TYPE II TOTUENE DIISOCYANATE

Effective Batet 05/10/89 Date Printed: 05/Ul8g

Page: 6

I'tSDS :000609

7. FIBST Al0: (G0ltlTlNUEDl

to-mouth resusc i tat i on.
Call a physician.

lf breathing is difficult, give oxygen.

N0TE T0 PHYSICIAN: Itlay cause tissue destruction leading to
stricture. 1f lavage is performed, suggest endotracheal and/or
esophagoscopic control. lf burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
f r.om acute exposure may be delayed. llay cause respiratory
sensitization. Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure.

8. HAIIIDLINE PHESAUTIONS:

EXPOSURE GUIDELINE(S): Toluene diisocyanate (TDl) Dow lndustrial
Hygiene Guide is 0.02 ppm Ceil ing. ACGIH TLV and 0SHA PEL are
0.005 ppm TWA, 0.02 ppm STEL.

VEHTILATI0N: Provide general and,/or local exhaust ventilation to
control airborne levels below the exposure guidel ines.

RESPIRATORY PR0TECTI0N: Atmospheric levels should be maintained
below the exposure guidel ine. When respiratory protection is
requ i red for certa i n operat i ons, use an approved suppl i ed-a i r
respirator. For emergency and other conditions where the
exposure guidel ine may be greatly exceeded, use an approved
pos i t i ve-pressure se I f-conta i ned breath i ng apparatus or
positive-pressure airl ine with auxil I iary self -contained air
supply.

SKIN PR0TECTI0N: Use protective clothing impervious to this

(Continued on Page 7)
(R) lndicates a Trademark of The Dow Chemical Company

ft An 0perating Unit of The Dow Chemical Cornpany



s

MATEBIAL SAFETY DATA SHEET

Dow Ghemical U.S.A.* Midland, Ml 48674 Emergency Phone: 51 7- 636-4400

Product Code: 92098 Page: /

PR0DUCT NAME: V0RANATE (Hl T-80 TYPE Il T0LUEilE DIIS0EYANATE

Effective Daret a5/10/89 Date Printed: 05/ll/89 ilSDS:000609

8. HANDIING PHEEAUTI0NS: (C0NTINUEDI

material. Selection of specific items such as gloves, boots,
apron, oF ful l-body sui t wi I I depend on operation. Remove
contaminated clothing immediately, wash skin area with soap and
water, and launder clothing before reuse. Safety shower should
be Iocated in immediate work area.

EYE PROTECTI0Nt Use chemical goggles. lf vapor exposure causes
eye irritation, use a ful I-face, SUppl ied-air respirator. Eye
wash fountain should be located in immediate work area.

9. ADOITIOilAT IHFOBMATION:

REGULATORY REQU I REI'IENTS :

SARA HAZARD CATEG0RY: This
according to the EPA rHazard
Sections 311 and 312 of the
Reauthorization Act of I986
cons i dered, under app l i cab l e
fol lowing categories:

An immediate health hazard
A delayed health hazard
A react i ve hazard

product has been rev i ewed
Categor i es' promu I gated under

Superfund Amendment and
(SARA Tirle lll) and is
definitions, to meet the

SPEC I AL PRECAUT I ONS T0 BE TAKEN I N HANDL I Nc AND STORAGE: Warn i ng
properties of this material (irritation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to Iower
concentrations. Exposures to vapors of heated TDI can be
extremely dangerous. (Have TDI neutral izer avai Iable for
spil ls.)

(Cont i nued on Page 8)
(R) lndicates a Trademark of The Dow Chemical Company

Jc An Operating Unit of The Dow Chemical Company
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MATEBIAT SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, Ml 48674 Emergency Phone: 517-638-4400

Product Code: 92098 Page: I

PRODUCT NAME: UOBANATE (BI T-80 TYPE II TOTUENE DIISOCYANATE

Effecrive Daret A5/10/89 Date printed: O5/U/8g IISDS:000509

g. ADDIT!0NAI lilF0RMATlON: (C0NTINUEDI

l'lSDS STATUS: Rev i sed Sect ions 6 and 8.

SARA 3I3 INFORI'IATION:
Th i s product conta i ns the
report i ng requ i rements of
Superfund Amendments and
40 CFR Part 372t

CHEI-1I CAL NAT'IE

fol lowing substances subject to the
section 313 of Title I I I of the

Reauthor i zat i on Act of I 986 and

CAS NUf.IBER CONCENTRAT lON

TOLUENE-2,6.0 I

TOLUENE-2,4-D I

I SOCYANATE

I SOCYANATE
000ogr-08-7 20
ooo584-84-g 8o

(R) lndicates a Trademark of The t}ow Chemical Company
The lnformation Herein ls Given ln Good Faith, But No Warranty,
Express 0r lmplied, ls f,tade. Consult The Dow Chemical Company
For Further I nformat i on.

tt An 0perating Unit of The Dow Chemical Company



4.03 Subni t a copy or reasonable facsimile of any hazard information (other than an IISDS)
that is provlded to your customers/users regarding the llsted substance or any
formulatlon contalning the listed substance. Indicate vhether thls lnfornration has
been submitted by circling the approprlate response.

Yes .,. I

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
correspondlng to each physical state of the llsted substance during the activity
Iisted. Physical states for lmporting and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for

CBI nanufacturlng' storage' disposal and transport activities are determlned using the
flnal state of the product.

t-t
Physical St+te

Solid Slurry Liquid

3

3

o
o

3

3

Aclivi ty

Hanufac ture

Impor t

Process

Store

Dispose

Transpor t

Gas Gas

Hark (X) this box if you attach a continuation sheet

26



4.05 Particle Slze -- If the listed substance exists in particulate form durlng any of the
folloving activltles, lndicate for each applicable physical state the size and the
percentage dlstribution of the llsted substance by actlvlty. Do not lnclude
partlcles )10 mlcrons in diameter. lleasure the physical state and partlcle slzes for
lmporting and processing actlvitles at the time you import or begln to process the

CBI listed substance. l,leasure the physical state and particle slzes for manufacturlng
_ storage, disposal and transport actlvities using tie flnal state of the product. -
l_I

Physi cal
State fmpor t

N/A

Process Store Dispose Transport

N/ADus t

Povder

Fiber

Aerosol

Manufac ture

N/A N/A N/A N/A<1 micron

1 to <5 microns

5 to <10 microns

<1 micron

t to <5 mierons

5 to <10 microns

<1 micron

1 to <5 microns

5 to <10 microns

<1 micron

1 to <5 microns

5 to <10 microns

N/4.

...N / A

N/A

N/A

N/A

N/A

N/A

N/A-

N/A

N/A

N/A

N/A

N/A . N/A

N/A N/A

N/A N/A

N/A N/A N/A N/R N/A N/A

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A I'l/A

N/A N/A N/n N/A N/A

N/A

N/A

N/A N/A N/A N/A N/A N/A

N/A N/n NIA

N/A N/A. N/A

N/A N/n

N/n N/A.

N/A

N/A

l-l Hark (x) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONHENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATTON PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes.

B. Photolysis:

Absorption spectrum coefficient (peak) .... U/K (l/H cm) at

Rgaction quantum yie1d, d ........ + + r +. r... U/K at

Direct photolysis rate constant, k., nt . , . l/hr

b. Oxidation constants at 25oC:

For '0, (singlet oxygen), ko* . . . .

For R0, (peroxy radical), kox ....r,

c. Five-day biochemical oxygen demand, B0Ds ...

d. Biotransformation rate constant:

For bacterial transformation in water, kb, . .

Specify culturg rorr ...,r..r...

€. Hydrolysis rate constantsl

For base-promoted process, k, . r,.

For acid-promoted process, k^

For ngutral process, k, .. r...... r...., r. r r

f. Chemical reduction rate (specify conditions)

nm

nm

Iat i tude

U/K llH hr

U/ f tlH hr

U/ K mg/1

1/hr

lllt hr

llH hr

U/K

U/K

U/K

U/K

u/ K l/hr
U/K

g. Other (such as spontaneous degradation) ... U/K

l:l Hark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5,02 a. Specify the half-ltfe of the listed substance in the follor*ing media.

Media

b.

Groundvater

Atmosphere

Surface water

SoiI

Identify the listed substance's
ltfe greater than 24 hours.

Half-life (specify units)

Sol i di fi es on c0ntact: Forms Pol vurea

3 horrrc

Sol i di f i es on contact: Forms Pol yurea

Sol i di fi es on contact: Forms Polyurea

knovn transformation products that have a half-

Name
Half-1ife

(specify units) HediaCAS Ng,

N/A 1n

1n

1n

1n

5.03 Specify the octanol-vater

Hethod of calculation or

partition coefficient, Ko*

determinat ion

N/n at 25oC

5.04 Specify the soil-vater partition coefficient, K.,d

SoiI type ... r....... r.... r + r. ................. +

N/A at 25oC

5.05 Specify the organic carbon-uater partition
coefficient, Ko" N/A at 25oC

5.06 Specify the Henryrs Lav Constant, H

36

U/K atm*m3/mole

tJl Hark (X) this box if you attach a continuation sheet.



Fgte-elf,,ffDt and fulIDt in Ain Soil, nfid Water

D. S. GILBEHT-
I nternational I soryanate I nstitutq I nc
L19 Cherry Hill Rood
Parsippany, New Jersq AT0i4
['s4

.{BSTRACT

Toluene diisoryanate (TDI) and methylene diphenyrenediisoryanate (MDI) are used in tiiu--pr"al.ti"" ofpolS'urethanes- Thuy can cause respiratory-pililrum= .tl€ry low concentrations, and workpiace ""riJ-"*rssion
levels have been"subject to rigorous contrors for manyyears. As a resuit of these *o]nil"orr, and the *e"y to*vapour pressures..of. the- products and their variants,environmentai pollution due to emissions or spillages isvery low.

^l{.!* sponsored a range of studies to determine the fateof rDI and MDI in air, soh and warer. studies of simuratedatmospheric conditions indicate thar rDI il;;tioyea p"e-dominanrt_v uy o.I_ radilats, ;il;;;r,* -ri.L"irio" 
oftoiuene diamine (TDA). TDA or nfUe f*_rfryi_i_ diani_ieneJ,- if generated-in the atmosphere from any source. areaiso destroyed by OH radicai rri"*ii, *;;r-;1.,r#ri;;t;

of_these products is expected.
In soii and water TDI aud IIIDI are converted topoiyureas, which.are chemicaily inert, ,;d ;ilh appearto cause no toxicorogicai effects. The initiat ,"tu o?r*actionof rDI and MDI with water is rerativery fasr, u"J i, manyconditions the rezuiting poiy*** p"od"..* *".upsulateaggiomerations olihg aiisocvanaies and rates of reactionsdecrease rapidry-.under aquitic cinaitions TDA and MDAare produced in rosr. transient. concentrations. studies ofthe interactions of rDI *na nrpi *th bio;ilrtilly.r"*,are difficult to execute consistentry, au* to inr fio"ui.* orfopu|1lilr aqd controiling r"it"u,* conditions of chemi:cal addition. However, the- broad overview is that theecoiogical impact of such irrte".ctio: rs is rikely to be srightand reversible- III continues its work in thurl d;idr.

I}:'TRODUMION

Dolyurethanes are remarkabie materiais which arer used in manv aspects of modern life, inciuding insuia-

Member .Companies produce t;;r]. lil;;.#;tiI :.,
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tion of each is currentrv,approachi"e- i ;iiri;;ijil p*annum- The Internati onai Isoc-vanate-i".tii"i-. i#,rnr n
ffi iT3;tX,la :l Tyufacturei, or rni una ivrdi,1,ia i,.

*Current uddr*r=
B I ack te1., Manchesier. jtsi gpi.'e r,si^"..

or the safe handling or rDr and rviDi, ;;; ii'iJr"ii.a.,
major contribution io our knowredge of the enviornmenul
effects of TDI and MDI through pro;ect ,po"rorriip. Sor.of those projects are discusr*I r,L"e within the context ofthe ph;rsical and chemicai prop"rti", of TDI and I'{DLIt has been known for many -u*"r= that TDI and NIDI cau.^*:u!.resprraf,ory effects at very low .o"**"ti"tio*
rrccorolngll-, the production, handling, distribution, useand emission of these maierials hil ;;;;-r.r'u:.., *increasingi_v rigorous conrroi by the industry *"al*goir"tory bodies. ro prore* workers and the pop"iitio" uii*g*This has grl'en rise to benefits in terms of environmental
effects- As a resu-it of engineering contrors and wel-defined
qroledurgs, large spiliiges are" infrequenL anJ- osoatiydealt with effectiveli', anf, leveis oiemission are normairvvery low.

PRODUSTS .{T.ID PROPERTIES
TDI and I\fDI are suppried to the poryr:rethane industry

ff,_r-"_Tl-_:]--of 
products, designed tb g:ve a ,."g"-of f,*-

ol rn g characreri stics and polyureth ane product u"rooerti es.
These inciude Bo/zo.TDi, osrss_TDl; Tnr-;;5p"iy*r*.polymeric_i\IDl, monomeric MDI, and variant', or uori,tvpes of MDI- of these products BO/z0-TDiu"J foiu**ri.MDI still predominare: some of their pturi"rii*i,.niu,
(a]-o3r with those of monomeric IvDIr J" -gr;;; 

ilrr-i[ut* r.
TDI is somerimes referred to as a "higf,ry .u".tiu* 

"navolatile substance." Both poinrs require q"oiin.riion. Thereactivity of rDI (to r,vater and poiyors) ls 
"or*uiiu oniy

observed in cataivsed chemicui ,yri**1 ;; filh* pro.
duction of poiyurethanes. W-.rrrri-see that in the environ.

:: the
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Tahle l. Some of TDI and MDI fi,2,3,4,51.
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Benr the rate of reaction of TDI with water depends on a
vanery of factors. As regards voiarility, TDI has much
lo',rrer equiiibrium vapour_pressures than does water. Over
the range 0-35'C those bf tnt are ca 1000 times lorver
ttran those of rvater tsee Table 1). At 25'C the equilibrium
vapour concenr,rarion of TDI is 30 ppm: those for pollrmeric
rad pure MDI are considerably lower. The equilibrium
tapour concenrrarions of modified MDIs and TDIs are everr
lower than those of the parenr isoryanares. In Figure I is
Frvetr the generaily accepted sequence of reacrions follorv-
iug the inreracrion of TDI with water.

E}IISSIONS INTCI THE AIR
Sources

TDI is used very predominantly for the production of
flexibie foam siabstock and mouiding. Emissions from
these processes are known to be richer in Z,6j[DI than is
the 80/20 TDI staming material [?]. TDI emissions are
often vented to atmosphere. but concentrations are rather
Iow. In a study of six w. Grrrman flexible foam factories in
1979. the university of stuttgart found [8] that stack con-
centrations were in the range B-B mgZmr, which repre-
sented abour 0.0057o of the totai rDI used. In the IrK and
some srares of the USA rhere are very rigorous require-
ments regarding emissions: "fenceline" concentrations of
the order 0.003 m#m. (0.0004 ppm TDf) or lower are re-
quired in some cases.

As regards MDI, typicai emission levels Erre more
difrcuit to quanrify, due to the diversity of appiications
and wide variet5r of MDIs (prepolymerr and variants)
which are used. Accordingto the appiication the emissions
may comprise (a) MDI vapour, ft) MDI aerosol ( :d
vapour), or (c) reacting mix aerosol (and vapour) which ., rll
be converted predominantly to a polyurethane- In many
applications emissiou levels are much lower than thosl
from TDI flexibie foam processes. About haif of the MDI
produced is used in moulding (or refrigerator) manufac-
ture' which usuaily grve extremely low emission revers.
The British Rigid ljrethane Foom ManufacturerE'Associa.
tion has car-ied out a recenf, sur/ey ig] of Member Compa-
nies' polyurethane production facilities, in which insuia-
tion board is produced b;r spray and liquid laydown
techniques, and rigid foam slabstock is produced by both
continuous and discontinuous techniques: their produc-
tion comprises about 50To of total uK rig'id foam minufac-
ture. Normai emission levels were found to be 0.2 mg/mr or
Iower with occasionai excursions above that levei.

Developments in polyurethane processing and the con-
trol of emissions are leading to irnproved environmental
conditions. Noteworthy here are (a) increasing use of RIM
closed-circuit mouiding technolory and fu) deveiopments
in the carbon absorption of emissions t101. Discussions

Fur:ther reactions rvill almost certainry take place at the
remaining NCO groups. A similar sequence can be illus-
Ft"d for MDI. The unstable internediate produced
decomposes to the amine $rith the liberation of bor, and
r[E- aErne reacts immediatety with more diisocyanate to
flld a pol-vr:rea. Ho*ever,- fu S"Laers and Frisch i6Ii! Fint oui. ti.* iitlr"""ri"# "rEir"#Ilri*r?"*a;##J5'lnnleT "rrd 

may invoive several mechanisms. It is a com-
i To misconception thai i" rn* pr"sence of rvater TDI is
i::; SlTed to toluene diamine tiuel ia stoichiometric pro-L u&v-
i H:T This is cenaiuly not the case. bur an important
;}TI?*]s to- rvhat e.lcrent TDI (or MDD gives rise to rraces
i IP+ (,;' iiD[:;;ii; #:' H#?, # ffi ;t"J :'"li?:::
tTI'* rtr vlew of the mric propefties of aromatic amines.

*+* . 6s 

-[." +,--.....J-*-S*..o.t1r'rol LulrstaalE J lrm.€

l:.*1F . f '.co 'Eo 'l

:-t:\i -o. i c Jr* + --:-- a].i:l
fiBltf, I ir-' ' t t tE reaclion of bluene dtisocyanate and water.
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tlt.lsl "o i,,*cr*=,
assess the viabilitv of
fluorDcarbon emissions,
Iatter.

in the flexible foana industn, to
c+absorption of TDI and .f,ioro-
with subsequent recovery of the

t
It was found that under the erper c

'tmenral .onditiona it

: 1i.,1H:1?L'J, ffi 
r'fi ii i :iiTliH#ffi',H

fu) Irtadiarion caused an increase in loss rate fh,,

fi: H**J; i H iH:-tr:,l",:i",T Tlii, ill,"'Itrr,ft
iff-H:sence 

or a varietv or.o**";;;;=.;n:trH
(c) The rate of lEI loss increased venr cr,hcir^_ r .

14vc per t our when the rwei JiTr'filt'jfl*t, ,b
increaseci fuom 0.2 pom to 2 nnrn 

-,;-,t^.*'.il'oF trr:Hl1tr-f, o.z ppm to 2 pfm-ffi; IIHH*H
(d) No TDA was found above the

ns/ml. which woutd corres,,nn, -*:t-:tjll-1itu, rr ro
I?fl i I t J]" X# i :ffiesnon 

d t" I *_,iil,# :#,*1

The Fate of TDI in the Atmosphere
Several rvorkers tl3-16] have camied out studies roinvestigate the kinetics and reacrion producrs of rDI inthe. 

"armosphere- Most of these h*r*'ue*i-i*ul**a uuHoidren et al. [1?]. The results-of work in this fi*l;;;;";ibe considered in.the light of (a) the highly adsor-ntive prop_erties of rDI a1{ rbr thr possible conversion of rDI to TDAunder the conditions of _sampring and anarysis: sim,arconsiderations applv to MDf. wli[-, #'hH;hes tlg]sampled ambient air in flexibre foam facrories and con-cluded that appreciable qrrurriiti", of TDA had beenformed from mi tl tf,* 
"rir-*p-frere. Sandridge [191, i,, *critique of the **dv, erprained their fiild;";'ie"ms ofp1g*g1ing species in thl anarvses. waikei l.r.""ir"dged

[20]. this possibirity and agreJ that their conciusionsmight have been erro,,eous. or at reast, premature. simiiarresults have not been reported since.
A ma.ior studv [1T,gI] on this topic has been ca*ieri outbv 

. 
Hotdren, spicer- and_Ri gs:in 

- 

oi tr,* B ;.;;li; I;stitursColumbus, Ohio, U,S.A..e"pZii**nrs were carried out in alarge (1T mr) chamber, hn;e-;i-th 
-ffiE;;;ft:; 

orderto minimize wall effects. A series of\atmospheres were gen-erated in the chamber to simuraie environmentai condi-tions and to determine the param*r"r. grving rise to ioss of
JnJ f1om. the gas phase. b;p;;;-nrs were carried outboth in darkness and with-""rai"rio". -A;;*io**o,
featrxe of the work rvas the ,rr* oiirurry insrumenral tech-niques to anaivs* th* atmospheres. An assessment of theeffecm of the foltowing_** ,irau ia) phoroil.ric decomposi_tion, (b) photochemicilrv induced pdri"r-#.r-i"i], "o,, 

oHradicals), (c) urban h.vdrocarbon *io*e and ammoniumsulphate particles, (djTEDA rtriethyiun_ Ji"*ilil** u**commoniy used cataryst and (e) possibre conversio., Jr riiro TDA. Outtine r"s,rits of the d;;t;; ;;;; l,i iuui* z,the final coiumn F:ves the net lo=r."t"r, obtained by sub-tracting the walr loss rates from tt *.r"Lr-"g*-.I*o"o*Jr*r*..

sion of 0.0SZo TDI to TDA:
Fc
Fr!:
&c

(e) Surface absorption onto the chambr
nificant removal mmhanism. 

lr lining was a sig.

The above findings iudicate that.TDI which is emitt+ddgiTg. dayiighr ho-urs has a r,"ir-rG oi uiloui"l=,which is iittie affected, by common atmosph;*;r[_il1[
and which is independent of reiative humiditv (?_:nr.,
The ioss rare may be affecteA Ul, ir* ;ffiil; ,;l;'_q.lunrier facrory condirions, aithoughIEDA ;;il,"i, i""r"_ilare normail_v well l*lgv E ppm * nu*iii" i""* **"rf_*ture, it is beiieved. There are other ;il*d uiiprr",i.amine cataiysts, more voiatile thln TEDA-iloI"hy X.ethyl morpholine), which might ur*.t rni rrr* ."res irpractice. A studv of emission llvers of a range oll*tlu.",alvsrs used in 

"flexible 
fr;;-;;[noiogy L .rril""try ioproBress [22J.

Fate of rDA. ]IDA and TDI under photor-rtic conditions
Theoretical considerations [28] lo4i.ate that direct for_marion of TDA (or MDA) from the corresponding d.iisocvanares b-v atmospheric hydrolysis p"o.!rrl=--E veryunlikely, and the ilattelie "rt"ay 

"*rolt, ""ppor* tnir.whilst it seemed unrikery ttrar frfireciabre concentrarions
of rDA (or iltDA) wourd arise rroilluuorne TDI (or IvIDI),

cc
T:
{
il

Table 2. TDI remova/ rares.

Experiment Urban Mix lrradiation TEDA

Avg. TDI
Removal
Flate hr'

Net Loss Rate

fIDl Removal
Rate Minus Wall
Loss Flate) hr'Other Species

1

I

3

4
(
6

7

I
I

10

No

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yoc

No

Yes

No

Yes

0.1 5'
0.36

0.36

0.33

0.99

0.40

0.35
nao

0.36
ntrtr

0

0.21

0.21

0.18

0.84

0.25

0

0.03

0.01

0,20

No

No

No

No

2 ppm

No

No

No

0.2 pom

0.2 com

0.5 po, Ammonra

1 O0pgrmr Ammonrum Suiohate

.t pom ru,irc oxrce

'0. lSlhr = 1So.zolnr (see teH)
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Table 3. Hydroryl radica! attack ot substances.

t
veaous

,ns: . i-rhase :
ather i

11I funded a study to investigate the fate of airborne TDA
ind MDA, to address their possible formation from any
source. The gas phase decomposition of TDI rvas aiso in-
*.escigated. hesent knowledge [24] indicates that rro-
o,ospheric degradation of trace gases (excluding olefinic
iubsrancest are predominantly determined b-v their reac-
rions rvrth OH radicals. tThe Batteile study haci aireariy in.
diccced thet tree rariical attaci( is a much more imponanr
mechenism than direct photoiysis in gas-phase TDI loss.r

:\ccordingiy, the study [23J, rvhich was caried out by
Becker. Bastian and Klein of \Yuppertai Universitl.,
F.R.G.. rvas of OH radicai attack. The reaction vessel was a
{20 litre giass ryiinder into which rvas introduced the
given test substance at atmospheric pressure. Hydroxy
iadicais lvere generated by the photolysis of methyl uirrite
in rhe presence of NO to prevent the formarion cf O, and
NO, radicals. The loss rate of the tesr substance was com-
pared with that of a reference materiai at 25'C, using
iong-path FT-IR absorption spectroscopy, The conclitions o1

the erperirnents were such that the results relate only to
gas phase losses, and not to deposition rates or heterogene-
ous reactions. Decomposition products were rot in-
rresr,igated.

Tlonospheric half lives (r) under simulated condiiions for
the flrsr order bimolecuiar reacdon of the tesr subsrance
wrth OH radical (concentrarion [OH]) were derived from
the rate cons[ants &6g, rvhere:

r = 0.69 (frsH x [OHlf,

The resuits, aiong with those of some other substances
as cited by Beci<er and coworkers, are given in Thble J.

The rezuits indicate that under simulated atmospheric
conditions the oH radicai-initiated reactions of )IDA and
TDA are reiarively fast and more rapid than those of TDI
1gd of several hydrocarbons, for exampie. Under such con-
ditions, the rat*determining step of i possibie sequence:

generation of airborne TDI 

-oH'
airborne TDA 

- 
products

}+d.be the generation of airborne TDI, and no accu-pularion of atmospheric TDA would resujt.
.-T" inves_tigatori 

"iro 
stuJi*a gar-pn*se OH radicai at-

=:,, 
:f TDL The decay rate (0.059 

-fr-') 
rvas lower than

ff.,,_t,oTld by the Battelle Group (0.21 1s.*,), but they con_

}u_o-* 
that this was not uuexpecred in vieri, of the scatter

.tj:*ltt and not fuily comparabie experimental design.'&{Penments were carried out at ZS"C and 2g"C, respec-uvely.

denta [ fires. It is expected that the combustion products
wouid not be dissimilar to those from a range of natural
and synthetic nitrogen-containing compound;, and thar no
unique harmfui products wouid be formed.

SOIL.LYD IYATER

TDI and MDI may come inro conram with soil or water
following accidentai spillage. Experience gained from such
_spillages indicates that they arL rrsualry weil contained.
Monomeric MDI (mp BB.C), when handled as a liquid,
solidifies on contacr with soii or q/ater. IJnd,er manlr cir-
cumsrances TTJI (mp ca. l5'c) and many modified rDIs
and IIDIs solidify, too. Poiymeric MDI soiid.ifes oniv at low
temperarures rot usually encoutrtered in the en'riron-
ment. However, polymerie MDI, as weil as the other
materials under considerarion, has specific gravity and
vis-cosity greater than those of watir, and e-xperience
indicares that it rapidly sia-ks in warer without becoming
finely di'rided. This effect has even been observed in a fast--
flowing ffeam.

Agglomerations of MDI and TDI react with water to
form a hard crust of inen, water-insoiubre materiai corn-
prising polyr.rreas. Analysis of such polymeric materials is
very diffi,cult and precise work on their composition has
not been carried out. However, the products oi reaction of
polymeric MDI and 80120 TDI withwater iavestigated in
animal studies have been found to give no obs=ervable
acute effecrs. LD 50 values for both polymeric MDI- and
80i20 TDI-based poiyureas were found iZOt to be > lE glkg
in rats (singie gavages in peanut oil, period of observaiion
14 days, no fatalities).

Soil

lnformation on the interaction of isocyanates with soil or
sand is imporrant in terms of (a) the impact of accidental
spiiiage onro soii and ft) the efEcary and possible
environmental effects of using wet soil or sand 

"s 
a meao=

of decontaminating a spillage Errea. Large accidental spii-
lages are usually decontaminated by the applicarion of
I*ge quantities of water or by coueiing and ,nixing the
diisoq'anate rvith wet earth. The use of rvet earth ortand
is pret'erable wherever locai condirions allow it, because
the diisoryanate remains localised and the mixture, when
inactive- can be disposed of easily. washing away materiai.
especiaill' from an impervious sur:hce such as a factory
floor or road, could cause firrther distribution of, reacting
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:tours,
tatrmr
-70e).
rED.{
le'reis
aufac-
lhatic
,iy N-
',es in
re cat-
tly in

itionr

for-
diise
very
this'

UDD,

TDt (80 20)

TDA r2.r-i
+Ar
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Totuene

Anrrtne

13.0

05
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a)

82.C

r3.o

0.8

'Cornhustion 
of TDI and IIIDI

, 
*ilI *t"l*., fi #'.ffi l =.ftiff %, l x _?,tu,r". :-.t

,m'ftr'*u*ffi ffi i;i';iii$r'il:rm:i"ffrilu fi- -,, 
" rlrr.L.rurulllty an[l OO nOE SUppOfE COmbUStfOn

. ln"i',*,,^j,-t_,1_.:lr=tance to ignition is reflected in their

i H+ii l,lli,['J;x,il,ll* T-n[f 'il:''*'ft 
"TTJH$l, Iored ,*l. tuarf products which are transported and

i fut, "l'11tr, 
slm.tiar conditions [3]. Apart from the care-

F,ts=fi 
Jili-,,=f, ff ',H.J',H"llTLlil:ilTJ,i",#.*,Xi:
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After 1 week

After 6 weeks

After' 1 year

After 6 years

,rbrrtra/ysts of TDt (+TDA) in soitsaffp/es.

TDI (+ TDA) = 0.20 ro 100 ppm by rvr.

TDI (+ TDA) = 0.06 ro 1.0 pom by wt.
TDA not detecied (derectron trmrt 0.1 ppm)
TDA not delecled at ZO_100 cm oeoth
(detect;on lrmri 0.05 conni

pol-vurea crust. It is noteworth-rr that the vcoor^., ,{

liliH|;='H:*"*,Hi,$1X'*t1#T,"i,j;.*-''l-H

1\ater

material, and in a more finely divicied state if highpressure hosing is used.
studies on modeis have been carried our (a) to simuratethe covering of ? TDI spiiiage with wet sand and (b) toassess the chemical.srab_iiir-" of poryu.eus p""'plr"a from''c-labeiled MDI and TDI in different agricultural soirs. Inaddition, a study has been carried or. o"r, ttiul-nt oo**rr-tal impacr of an. actuar rqlce spilage ;f ibl. c;se havebeen reviewed elsewhere t{l,zsj,, b*i1;; *-.*^ooi"ts areoutiined below.

. The results t,sjormode.r erperimenrs indicated that TDIin undisrurbed wet sand [coarse or finel is converted topolyureas at a rapidll' decreasing rate. After 24 hours.
1'?? of rhe originar TDI rvas unrea*ed and after g davs3.5vo remained., These fi,nriings can be ;pi;;;; *","]H,of .the encapsulation of TDI" withi" ;-i";;;;i ."r* orpol-vurea. which impedes the furttrer p-"-ir"iiffi ; \f,,arer.No TDA was found above rh"-det*ctidn umii 

"r 
oiir ppm.In. a separate stud_v [80] the possible a*$riurion ofnollyrgls prgpared iro* i'c-labeued MDI and rDI wasstudied in different agricuitur:al soils. N;G;.iio., *r.detecred: ''co. *as not evorved, indicati-n-g irr"Ii"ila *",not formed.

"IT -ep"it L9TE a road accident occurred, as a result ofwhich t4 rons of TDI were.deposited on;;;y';ound.The. spillage was covered *tt, absorbent miterials(Tainly sand). A six_year stuai tgu ;;;;ieJout inclose coiiaboration wiih the tocar authority to investigatethe consequences_ of the incirient. Outline noaiig, *ugiven in Thble 4. No TDI (or TDA) were found in a brookconnected to the marsh a^fter intervais 
"i ,,r-;"y_ and 12weeks.

Analysis of sampres at the 
'-week 

and 6-week stages wascaried gut by a method which did nor aistinnrisrrl'.t**u,TDI and rDA. It is assum"d from th. ;#Ji*r-"-e-portea
abo"'e that TDI was- the pruaomirrant species. fhe resuitsare again compatible with the encapsuiation of tnt ur, ,

III has funded a number of studies on rho aL^_ . :
uioiosicai -r..r'ir MDr. I,IDA. di H:Tril-,T,*r *r j
rlti,lil:l I*:T #[1. lil'J,;?.'**, Ui *;:td,Hi isaltwater 

-organisms. Dutr tziJ, 
-a;;-8";";"i'::Trrua 

:

Grieveson [ZB] have reviewed Lhe at--- -vrvw*,.sen u{ .l

t s 2 l carri ei 
",ii rr"aie s on th * ."" * ol,olu ill*'l *H 

tj ir*1,..
LTJ"mxt,"".,'J:I,*'#o'nl,l"?'ru:;;T.i,roo-','tili,

lili'"';-i'#"fi'""9"."::".xoi'i-":^:l^itT::r*i'iJ'tH,ryanates to the systems, Observations orr;il-;,;:: _qllbwere made during spring, ,"il;;i-_{1;l:.".,ffi'_,fff i
XIX o1HiI.TT:",.T#i"!," il 1':=y: i T: ?;h F! I**

\
s:

t i ve di a m in es were fo und i" ;;; ;;; ;;,il;:i"i";i*,H
were transient. It is not foreseen that aquaric_tiflir.o*ufa;
subject to long.term e.,(xosure from TbIJDA; iiil, *IIDA foriorving a spiiiage of MbI *:ot'iir"riuaio
de*oted oni3'to the effects of MDcana inlli Jo'ujJ,.,ir.will be reviewed in a furure publicatron.

Caspers. Hamburgel }hnn+ ."a Xf"n*rt t34l of BayerAG, Leverkusen, 
_nh.C., tru*'"*"otfy gomplei_j'_ *..prehensive- gludr for III of the effecis- oi ruf i"Jtrbi r"r.oTDA and IUDA) on aquatic life, forowing oEcD Guidslines 302.c, z0g, z0z, and r0B--Th-ei" outline resuirs arepresented iu Thble 5.

Table 5. Hesu/fs of Hamburger and c*workers.

The results shouid be taken as indicators of the geueraroverviern of the immediate effects or u.ri*--.*"*=,r"*
Detaiis of the methodology and analysis of the .u*Iir., *presented in the .orig:nai report, are required for an in-depth.interpreration or qr,e =iuay. fh- fi";i;Ji *fri.f, 

",=ll:*I^,^1?g1"**ent with those oi otrr"i *oii*r= le-z,ssl,rnolcaEe that:

(ai rhe.reaction products of rDI and MDI with water do
not_biodegrade readily.
TDI and MDI are.nof appreciably toxic to bacteria.
]YI:" disErsed in warer with moderate efficienry,I\{DI and TDI are uot- appreciably toxi; tild;;i;;';,
negative effects on theii reprodlction were found atthe highest concentrations used.
Hesults on the toxieity of MDiand TDI to flsh wererather inconsistent and the authors comment thatharmfui effects due to o"al ingesiion or mechanicalviolation of body tissues courd,"not be excruded. The
Plgqd mtrg was that the i"qmediate toxic effects ofMDI and TDI due to acute 

"*por,o* 
are ratl.er low.

ilIC
1

Ca
ri.

ft)
(c)

(d)

Test MDI TDI

Biodegradarron (lnherent)
o/o in 28 days

Bacterra Toxrcrty
(E. Coli) rng/i, 24 h

Daphnra Beproductron
(Daphnra magna) mg/t 24 h

Daonnra Toxrcrty
(Daonnra magna) mgii. f4 n

Frsn Toxrcrty
(Zebra fish) mg/t g6 h

None

EC 50 > 100

None

EC 50 > 100

.;r++.

no negatrve effects at
hrghest concentration
(i'ol - 0.5 MDI _ 10)

=c50 
> 1000 EC 50*750

, .Tlu -investigators caried out several tests with very
high shear stirring and found irr.re.s*a fish and daphniatoxicity under such conditions: the results are not inciuded
here since such conditions .o,rlJ rrot be foreseen in the en-vironment. A simpie understanding of the ,"rri*-fuh to*-icity of rDI and MDI can not u* g"ined from the differentLC 50 results of Hamburg"r *i fu., obtained at differentstirring rares. raken.aion! *itt, it* .*rurt, #Frriirroruand Curtis et al.. *ho eich ;; ditre"eni ,p*.i], ,nadifferent experimenral condiii; n * t.;;; 

"'"*-*p*.r.a.such studies with MDI u"a rni-*e especiaily difficuit tointerpret because of the i"h*re"t probiem that the chemi-cais are almost totally insotubie'in, and react with, the

i?'i^'-
.,i-r

LC 0> 100
LC 100 > 250

17O t Gitbert

LC C > 1000
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--,,,rfform insoluble products. OECD Guidelinerf
I*}n"" the,morie of addition of such materials. Under
.ilrr"rent stirring conditions the physical form and the

Ii*[i.rt composition oi the reactibn products rvill differ.
i"-rtrat respect it is interestirg to note the comment of

iiunir and co-workers [36] who found TDI haeardous to
Iihruarer minnows lbut not to saitrvater shrimpr: "The

ibl ,pp*u-red to. he toxrc ro tatheaci minnorvs only in
,ir'.*r*rlA form. since all mortaiities occurred during the
L=c rrueite hours of test. A concurrent decrease in pH rvas

oi*rr"a as a result of carbon dioxide formation.'' It is aiso
*ssrble that toxic effects couid have resulted from the
Iisocrared formation of carbon dioxide.

COTCLUSIONS

Ihis paper suggests that th e overall levei of environmen-
trl poilution from TDI and MDI is very low. Emission
pneis are low and spillages of MDI or TDI are usualiy
hcaiieed. and the diisoc,vanates very largely converred to
matcrials rvhich are chemically and biologically inert.
There rs, however. scope for t-urther reductions of emissions
r sprilages. especially by those users who do not observe
ngorous procedures for handling TDI and MDI.

iri . When r.iewed in their entirery the investigations cited
rbove provide an insight into the probable effects of MDI

1 i rad TDI in the environment. The evidence indicares that
th* ecologicai impact is lilply to be slight. and reversible,
However, ir is recognized that there are limitarions to rhe- 
nponed studies of environmental effects. There are manv
di.Ecuities inherent in the extrapoiation from moaei
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5.07 List the bloconcentratlon
tt uas determlned, and the

Bioconcentration Factor

N/A

of the listed substance, the
used ln derlvlng the BCF.

Species

specles for vhlch

Tes tr

factor (BCF)
type of tes t

tU"" the folloving codes to designate the type of tests

F = Flovthrough
S = Static

Hark (x) this box you at tach cont inuation sheet.



6.04
CBI

I-I

For eaeh market listed belov,
the listed substance sold or

state the quantity sold and the total sales value of
transferred in bulk during the reporting year.

Harket
Quantity SoId or Total Sales

Transferred (kg/yr) Value ($/yr)

Retail sales N/A

Dis tribut ion l{holesalers

Distribution Retailers

Intra-company transfer

Repackagers

Hixture producers

Article producers

0ther chemical manufacturers
or processors

Exporters

0ther (specify)

6.05 Substitutes -- List aII known comnercially feaslble substitutes that you kno!, exlst
for the listed substance and state the cost of each substitute. A eonnercially
feaslble substltute ls one vhlch ls econonically and technologlcally feaslble to use

CBI ln your current operatlon, and vhich results in a final product vith comparable
performance in its end uses.

II
Substitute Cost ($/ke)

U/R

l_l Hark (X) this box if you attach a continuation sheet.
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SECTION 7 HANUFACTTIRING AND PROCESSING INFORHATION

General Instruetions:

For questions 7.04-7.06, provide
provided in questions 7.01 , 7,02,
information is extracted.

a separate response
and 7.03. Identify

for each process block
the process type from

flow diagram
vhich the

PART A I'IAT-IUFACTIIRING AND PROCESSING PROCESS TYPE DESCRIPTION

7.01

C.BI

In accordance vith the
major (greatest volume)

instructions, provide a process block flov diagram shoving the
proeess type involving the listed substance.

Fl exi bl e Po1 yurethane Foam Manufacturer
t_l Process typg ..e ..+'.

*SEE ATTACHED SHEET

l-X-l Hark (X) this box if you attach a continuation sheet.
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,.ol PROCEItOR
Proorrr Trprt Flrrlbh Elrbrtool FolUurrthenr Form lfunuf returlng Proorrr
lnlrrmrdlrlrrt Honr

Polyol 7B -
Iin calalyst 7C -
Amina cal. 7D -
Siljcono Sr.r. 7E -
Warff 7F -
Additivas ILL -
tslowing

Agnnl IMM -

77_

t
I
a
I
a

at

.IM
t
o
a
at

Ag-TU TL LOG

llrlatlatataaa

Vr:rrl
Falrs
I 2:t

I rorrg;tr
Fall f'}late
or 0llrer
Heaclrorr

Zorre

7.?t

Oortveyor
Syslcnt

7?2

Foam ttorago
Foanl converlirrg
Foam'shipping

I.3 r

Waslo loanr to []arler
or fietrond

I :t2Syslern I2g

.E
I,s
frl
+tttF



7.03 In accordance lrith the lnstructions, provlde a process block flow dlagram shovlng a1l
process emisslon streams and emlsslon points that contain the llsted substance and
which, if conblned, vould total at least 90 percent of all faelllty emlsslons lf not
treated before emisslon into the environment. If all such emlssions are released
from one process type, provide a process block flov diagram uslng the instructlons
for question 7.01. If all such emissions are released from more than one process
type, provide a process block flov diagram shoving each process tyPe as a separate
block.

CBI

t-l Process type ... + r... Fl exi bl e Po1 yurethane Foam Manufacturer

*SEE ATTACHED SHEET

Hark (x) this box you cont inuat ion shee t ,at tach



?.ol PROCEtIOR
Proorrr fyprt Flrrlblr tlrbrtool Pollurrthrnr Form llrnulrolurlng Proorrr
lntrrmrdlrtrrt Honr

Polyol 78 *
Iin calaly=t 7C -
Amino cal. 7D -
Silicone Su. 7E -
Waler 7F -
Addilivos 7LL
tslowing

Agont 7MM

nnlh[*o
TRNK
cRR

rc",f,,*
I rou-r;h

Fall f'}lale
or Otlrer
lloaclron

Zolre

7.21
I
t
I
a
a

aa

.7M
t
I
a
at latataatfrlaar

TOI EMISSIONS

7.6 IDI Bulk Tank Venl
7 B Process Iank Vsnt
1.3,1.12 t0l Pump Seals
7.20 Heaction Zone Vent Fanp
7,23 Conveyor Systom Vant Fani

Cul Oll Saw Vent Fan
Curing Area Vent Fans
IDf Frl[br

ASTUTL LO€A

7.2t
7.30
7.33

1'
D
o
F
+
+
IF

Foam storago
Foanl convcrting
Foani'shipping

7.31

Waslo loam lo Bailer
ol fletronrl

I32

1.24 lleat Rank Vonl Fan



7.04 Describe the typical equipment types for each unit oPeratlon identified ln your
process block flow diagrarn(s). If a process block flon diagrarn ls provlded for more
than one process type, photocopy this question and complete it seParately for each
process type.

CBI

l-] Process type Flex'i ble Polyurethane Foam Manufacturer

Uni t
Operation

ID
Number

7 .t
7 .2
7 .3

7.6

7 .7

7 ,B

7 .9

7.10

R COMPRESSOR
REFRIGERATION

IA
W

7.4 
..

7 .5

Typical
Equipment

Type

R.R. CAR OR TRUCK

RAIL CAR
SEALED
TFNTRTFTCAI PUMP

GEAR PUMP

AI R COMPRESSOR

Operat ing
Temperature
Range ( oC).,

10-32

15-43

AM B T F NI

10-32

DRYER AMB I ENT

15-43

0perat ing
Pressure

Range
(mm Hg)

r,294-2,329

?_,329-

2,588

s-.-6-9-4_
259-1,

259- 1 ,553

104-1,553

2,588-17,330
25,883-77,649

2,588-10,353

VesseI
Composi t ion

STEEL

STEEL

553 srEEL

STEEL

STEEL

1,553-7 ,765 STEEL

5,69l_
2,588

STEEL

STE EL

w/RFFRIGERATION DRYER .AMBIENT
TDI PROCISS
TAN K VFNTq

TDI PROCESS TANKS 20-43

CHEMICAL PROCESS TANKS 15-32

GEAR PUMPS
MPS

rILTE
; T I TF

GTY
RTR

BI
CI

20-43

7..LL

7.t2
*7.L2

15-32

20-27

5, r zo -zl

STEEL

STE EL

STEEL

STEEL

STEEL

R. R. VENTS

l-l Hark (X) this box if you attach a continuation sheet.

4s -A



A
t

7.04 Describe
process
than one
process

the typical equipment types for each. unit
block iio, diagram(s)' If a process block
process tyPe, photocopy this question and

type.

operation identified in Your
f lor,i diagram is provided for more
complete it separatelY for each

CBI

l-l Process type........ FLEXIBLE P0LYURETHANE FOAM MANIIFAcTIIRFR

Uni t
Opera t i on

ID
Number

7. rs

7 .t4
7-15

7.16

7 .t7
7.18

7 .t9
7 .24

7. .2L

7 .22

Typi caI
Equi pmen t

T[pe

PROCESS CONTROLLER

HEAT EXCHANGER

FLOt^l METER

HEAT EXCHANGTR

0perat ing
Temperature
R.qnge ( oQ)

AMB I EN.T

20-4_3

20-27

20-43

z0-43

AMBIENT

AMB I ENT

0perat ing
Pressure

Range

, 
(mm Hg)

ATMOSPHERIC

2,070:5 ,L77

e,589-10,354
1.035:2,589

1.035.-2,589
259-1,294

ATMOSPHERIC

ATMOSPHERIC

VesseI
Compos i t ion

STEEL
STAINLESS
qTEEL

STEEL /GI ASS
STAINLESS
STEEL

sTEEL/-Gl ASS

ST.E E L

S_TE EL-/ PLAST I C

STE EL/ CANVAS

FL0t^I METER
TENTffi
!.IEAD

DRUMS

2A-27

2A-43

AMBIENT

PROCESS EXHAUST FAN AMBIENT

7 .?3

7 .24

TROUGH AND/OR
REACTION Z0NE.

EIgtEfis c0NVEY0R
ATMOSPJERIC STEFI

ATMOSPHERIC STFFI

ATMOSPHERIC ST.E.EL/CANVAS

ATMOSPH ER I C STE EL

PROCESS EXHAUST FAN

PROCESS EXHAUST FAN AMBIENT

t:] Hark (x) this box if you attach a continuation sheet.
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7.04 Describe
proeess
than one
Process

CBI

l-l Process tYPe r,I...r,

Uni t
Operat ion

ID
Number

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

the typieal equipment types for each unit operalion identified in your
block flov diagram(s). ii a process block flov diagram is provided for more

proeess type, photocopy this question and complete it separately for each

type.

7 .25

7 .?6

7 .27 -
7 .28

7 .29

7.30

7 .3L

7 .32

Typical
Equipmen t

.TYPe
INFRA.RED
HFATING BANKS
TRAVELING
CUT:OFF SAhI .

EXHAUST..
TRAVELING
CON.\/EYOR SYS]El\4
HOT FOAM CURING
RA.C KS/ FLOOR T\R EA

CURING AREA
FXHAII.ST VFNTS

PEELING MACHINES

BALER

Opera t ing
Temperature
Range ( oC)

93

AMB I ENT

AMBIENT

AU^LLE.ILL-

AI B I-E.N't-

a-uBl_E tLr_*
AMBIENT

AMB I ENT

Operat ing
Pressure

Range

lmm He)

ATMNSPHFRIC

VesseI
Co-Jnposi t ion

sTE tl _

STEEL.

.qTFFL

-srEFl

ATMOSPHERIC STEEL

ATMOSPHERI C STEEL

ATM0qpHERIC

ATMOSP.HERIC

ATMOSPHFRIC

ATMOSPHERI C STEEL

ATMOSPHERI C STE EL

l_l Hark (X) this box i f you at tach a cont inuat ion sheet.
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7.05 Descrlbe each process stream identified
process block flov diagram is provlded
question and complete it separately for

in your process block flov diagram(s). If a
for more than one process typer Photocopy thls
each process type.

CBI

t-l Process type r,.. FLEXIBLE POLYURETHANE FOAM MANUFACTURER

Process
Stream

rD
Code_7H';-IT7J,7R

71.7M
7W,70,7P,7q
7R,7S
7.Pr7Q,7R,
/5

7P,7Q,7R.7S
7P,7Q,7R,7S

7P,7Q,7R,7S

7P,7Q,7R,7S

7P,7Q,7R,7S

Process Stream
Description

TD I

POLYOL RESINS

[^IATER

TIN CATALYST

AMINE CATALYST

SILICONE SURFACTANT OL

ORGANIC PIGMENTS

BI OWING AGF'NTS

AL

Physical Statel

OL

OL

QL.

OL

OL

nl

Stream
FIov (kg/yr)

4.270.000

7.829.0!0

34 1 .000

14 .000

42,000

101,000

132.000

15R,0O0

tU"" the folloving codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or s,urrY
AL = Aqueous liquid
0L = organic liquid
IL = Immiscible liquid (specify phasesl €.g. p 90t vater, 10U toluene)

I ] Hark (X) this box if you attach a continuation sheet.
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rf,
L

7.05 Descrlbe each process strean ldentified
process bloek flo'* dlagram is Provtded
question and complete it separately for

in your process block flov diagram(s). If a
for more than one process tyPe, photocoPy thls
each process type.

CBI

t:l Process type,. r..... FLEX I BLE POLYURETHANE FOAM MANUFACTURER

Process
St ream

ID
Code

J_P,.ZQ,7R,7S

,.7 P ,7Q ,7R ,7S

7P,7Q,7R,7S
7G,7JJ

7X,77,7 AA
7cc*7nn-Jl
7ll*lil*lx

Process Stream
Deseription _

FLAME RETARDANTS

Itrysical State

OL

sn _

OL

S t ream

tlou (kg/yr)

277.000

NONT

000

U/K

MISCELLANEOUS FILLERS SO

MI SCELLANEOUS ADD ITI VES

DRY AIR GC

32OL

POI Y IIR F'THAN F' F'OAM 12.100,000.

U/ KMIXING HEAD FLUSH

tU"" the following codes to designate the physical state for each process stream:

GC = Gas (condensib}e at amhient temperature and pressure)
GU = Gas (uncondensible at arnbient temperature and pressure)
SO = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid (specify phases, €.8,, 907" ryater, 102 toluene)

l-l Hark (X) this box if you attach a continuation sheet.
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7.06 Characterize
If a process
this question

CBI instructions

t-l Process type

each proeess stream identified in your proeess block flov diagram(s).
block flov diagram is provided for more than one process type, photocopy
and complete it separately for each process type. (Refer to the

for further expranation .no (ffofifttpi"shuARE L INEs )
FLEXIBLE POLYURETHANE FOAM MANUFACTURER

a.

Process
Stream

ID Code

b.

Knovn Compoundsl

TOLUENE

d.

0 ther
Expected
9_ompcu.nds

€'

Es t imated
Concentrations

-(E 
of P.P.*) .

N/A

N/A ._. __

N/A

Concen-
trations2'3

(Z or ppm)

100%(A) (t^I) N/Alil*t;7r{

7W,70,7P
74-JI-JS-

7T

D I I SOCYANATE

POLYOL hIATER AM r N E__Lq-g_UlA) (r^t ) N/A

TIN,SILICONE
SURFACTANT, PIGMENTS,

BLO[^IING AGENT, MISC.
FILLERS & ADNTTTVFS

TDI,POLYOL, WATER tooT,(A)(t^l) N/A

AM I N E . T I N SILICONE

PIGMENTS,BL0t^IING

AGENTS, M I SC.

FILLERS & ADDITIVES

7.06 continued belov

tffl Hark (X) this box if you attach a continuation sheet.
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,T

7.06 Characterlze each process stream identified in your process block flov dlagran(s).
If a process block flov diagratr is provlded for more than one process type, photocopy
thls questlon and conplete it separately for each process type. (Refer to the

qBI

t- I

instructions for further explanation and an example.) (n0UND LINE)

Process type ..., FLEX'IBLE P0LYURETHANE F0AM MANUFACIURER

a.

Process
St ream

ID Code

b.

Knovn Compoundsl
7X,77,7AA
7_C0 . 7D-D . 7 E E-.P.o,L,IURETHAN E F0AM

7II,7KK TDI

AIR

7U,7Y,7BB

lg0-/,*(A) (I^l) N/A

e.

Concen-. 2.3tratlons
(H or ppm)

d.

0ther
Expected
Compo.gUls

e.

Es t ima ted
Concentrations

(Z or ppm)

N/ A,

N/e'

N/A -.

TDI 0.O3zrpn(A) (v) BL0t^JING AGENr 0.0:0..1%
ee.er,G) (v) N/n N/AATP

7.06 continued belov

t -1 l'lark ( X) this box i f you at tach a con t inuat ion shee t .
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7.06 Characterize
If a process
this question

qBI instructions

l-l Process type

each process stream identified in your process block flow diagram(s).
block flov diagram is provided for more than one process type, photocopy
and complete it separately for each process type. (Refer to the

for further explanation and an example.)(n0UND LINE)

. t. I +. + I FLEXIBLE POLYURETHANE FOAM MANUFACTURTR

tL.

Process
St ream

ID Code

c.

Concen-
trations2'3

(7{ or ppm)

o.ooo25(A) (v) N/A
ppm

ee_.e%(E)(v) ry/A _AIR

zfiG.. TD I

AIR

b.

Knovn Compoundsr

TD I

d.

0ther
Expec ted
C.ompounds

e,

Es t ima ted
Concen t rat ions

([ or qgm)

N/A

N/A

7HH

U/K(n).(w) lt/A-....-
ee.e%(E) (I^l)

N/A--
N/AN/A

7.06 eontinued belov

l-] Hark (X) this box if you attach a continuation sheet.
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f

7 .06

CB{

t-l

Characterize each process stream ldentified in your process block flou diagram(s).
If a process block flov diagram ls provided for more than one process type, photocopy
this questlon and complete it separately for each process type. (Refer to the
lnstructlons for further €xplanation and an example.) (SQURnf ltng)
process rype .... FLEX I BLE P0LYURETHANE F0AM MANUFACTURER

a.

Process
St ream

ID Code

b.

Knovn Compoundsl

c.

Concen-. 2.3tratrons
(Z or ppm)

d.

Other
Expec ted
Compounds

N/A

e.

Es t imated
Concen t rat ions

(Z or ppm)

N/A
7X,7Z,7AA
7CC,7DJ,7EE p0LyURETHANE_I[AM 100%(A] (hJ)

7FF

7II,7KK TD I

AIR

ry_,7Y ,7yq TDI

AIR

u/K (A)(v) N/A N/A

ee.e%(E)(v) N/A N/A

0.O89ppm(A) (V) BL0WING AGENT 0.0 0 .5%

el-.e%l$ll) N/A N/A

7.06 continued belov

I I Hark (X) this box if you attach a continuation sheet.
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.rii'rf

7.06 Characterize
If a process
this question

CBI instructions

I-l Process type

a,

Process
S t rean

ID Code

7HH

b.

Kgo-vn.]Compounds 
1

TD I

C.

Concen-
" 2.7tratlons

(Z or ppm)

L_0079pru1A)(Y)
ee.e%(E)(v) N/A

e.

Es t ima ted
Concentrations

(fl or ppm).

N/A

N/A

N/A

N/A

each process stream identified in your process block flov diagram(s).
block flov diagram is provided for more than one process type, photocopy
and complete it separately for each process type. (Refer to the

for further explanation and an example. ) (SQUARE LINE)
.... FLEXIBLE POLYURETHANE FOAM MANUFACTURER

d.

Other
Expec ted
Compoqnds

N/A

AIR

7GG TD I u/K(A)(t^I) N/A

AIR gg .g'/,( E ) (W ) N/A

7.06 continued belov

l-l Hark (X) this box i f you at tach a cont inuat ion sheet .
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7.06 (continued)

tFo, each
that are
Assign an
column b.
Refer to

additive package introduced into a process stream, specify the compounds
present in each additive package, and the concentration of eaeh component.
additive package number to each additive package and list this number in
(Refer to the instructions for further explanation and an example.

the glossary for the definition of additive package. )

Addi tive
Package Number

Components of
Additive Package

Concentrations
(fr or ppm)

N/n

'U=e the folloving codes to designate hotr the concentration vas determined:

A = Analytical result
E = Engineering judgement/calculation

'U*" the folloving codes to designate hov the concentration vas measured:

V = Vo1ume
U = I{eight

l_] Hark (X) this box if you attach a continuation sheet,
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SECTION 8 RESIDUAL TREATI.IENT GENEMTION, CHARACTERIZATION, TRANSPORTATION, AND

HANAGEHENT

General Instructions:

For questions 8.04-8.06, provide a
diagram provided in question 8.01,
information is extracted.

separate response for each residual treatment block flow
8.02 or 8.03. Identify the process type from vhich the

For questions 8.05-8.33, the Strean Identification Codes are those process streams listed
in either the Section 7 or Section 8 block flov dlagrams vhich contain residuals for each
applicable waste management method.

For questions 8.07-8.33, if residual.s are combined before they are handled r list those
Strean Identlflcation Codes on the sane line.

Questions 8.09-8.33 refer to the waste nanagement activitles involving the residuals
ldentified in either the Section 7 or Section I block flov diagrams. Not all Stream
Identification Codes used in the sample ansvers (e.g., for the incinerator questions) have
corresponding process streams identified in the block flov diagram(s). These Strean
Identification codes are for illustrative purposes only.

For questions 8.11-8.33, if you have provided the information requested on one of the EPA

office of Solld vaste surveys listed belov rrithin the three years prior to your reportlng
year, you may submit a copy or reasonable facsinile in lieu of ansverlng those questions
vhlch the survey addresses. The appllcable surveys are: (1) Hazardous Vaste Treatment,
Storage, Disposal, and Recycling Survey; (2) Hazardous gaste Generator Surveyi or (3)
Subtitle D Industrial Facility llall Survey.

t I Hark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATHENT PROCESS DESCRIPTION

8.01 In accordance vith the instructions,
which describes the treatment process

CBI

provide a residual treatment block flov diagram
used for residuals identified in question 7.01.

PO L Y UR ET HAN E FOAI,I l4AN U FACT UR E Rl-] Procgss type .+....... FLEXIBLE

N/A

t-l Hark (X) this box if you attach a continuation sheet'
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize
diagram( s ) .
process type,

CBI type. (Refer

tll Process type

eaeh process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

......... FLEX IBLE POLYURETHANE FOAM MANUFACTURER

Stream Type of
ID Hazardous

Code lfas te1

C.

Physical
State
of

Residual2

€1 . g.f.€.d.b.

Concent ra-
Knovn t ions ("1 or

Compounds3 ppm)4's'5

Es t ima ted
Other Concen-

Expected trations
Cs$pounds (X or ppm)

N/A

8.05 continued below

l_l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

'U*" the folloving codes to designate the type of hazardous vaste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U=" the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid (specify phasesr €.9. r 907" vater, L07. toluene)

8.05 continued belov

t_] l.lark (X) this box if you attach a continuation sheet.
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8.05 (continued)

'Fo, each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d, (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package. )

Addi t ive
Package Number

Components of
Additive Package

Concentrat ions
(Y" or ppm)

N/A

nUr" the folloving codes to designate

A = Analytical result
E = Engineering judgement/calculation

holr the concentration vas determined:

8,05 continued belov

l-l Hark (X) this box if you attach a continuation sheet.

56



8.05 (continued)

tur* the folloving codes to designate hov the concentration vas measured:

V = Vol-ume
U = I{eight

6specify the analytical test methods used and their detection limits
belov. Assign a code to each test method used and list those codes

1n
1n

Me thod

the table
column e.

Detection Limit
(t ug/I)Code

1 N/A

t-] Hark (X) this box if you attach a continuation sheet.
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8.06 Characterize
diagram(s ) .
proeess type,
type. (Refer

CBI

l-] Process type

each process stream identified in your residual treatment block flov
If a residual treatnent block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

EII" FLEXIBLE POLYURETHANE FOAM MANUFACTURER

Stream IJas te
ID Descripgion

Code Code'

C.

Hanagement
Hethod

Code2

d.

Res idual
Quant i t ies

( kg/y.:J_,

e,

Hanagement
of Residual (Z)

0n-Si te 0ff-Si te

f.
Costs for
0ff-Si te
Management
(per kg)

9,.

Changes in
Hanagement
Hethods

b.8.

N/A

'Ur* the codes

'U=* the codes

provided in Exhibit
provided in Exhibit

designate the

designate the

vaste descriptions
management methods

8-1 to
8-2 to

I-l Hark (X) this box if you attach a continuation sheet.

58



SECTION 9 I.IORKER EXPOSIJRE

General Instructions:

Ouestions 9.03-9.25 apply only to those processes and lrorkers involved ln nanufacturing or
processlng the listed substance. Do not include vorkers involved ln residual vaste
treat[ent unless they are involved in this treatment process on a regular basis (i.e.'
exclude naintenance vorkers, construction vorkers r etc.).

l-l Hark (X) this box if you attach a continuation sheet.
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PART A EHPLOYHENT AND POTENTIAL EXPOSURE PROFILE

9.01

CBI.

l-l

l{ark (X) the appropriate column to lndicate lrhether your co[pany nalntalns records on
the follovlng data elements for hourly and salarled vorkers. Spectfy for each data
elenent the year in rhich you began naintainlng records and the number of years the
records for that data element are Dalntained. (Refer to the lnstructlons for further
explanation and an example. )

Data are Haintained for: Year in l{hich

Data Element

Date of hire

Age at hire

I{ork history of individual
before enployment at your
faci Ii ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title

Ilork area industrial hygiene
monitoring data

Personal employee
data

Employee medical

Employee smoking

Accident history

Retirenent date

Termination date

moni toring

his tory

his tory

Vital status of retirees

Cause of death data

llorkers I{orkers

X

xx

Data Collection
Began

1981

1981

1981

1981

1981

1qB1

1981

Number of
Years Reeords
Are Haintained
ffiTION

25

?5._., ,.

25

25 ._.

z5-
25

25

N/n N/n

N/A N/A

N/A N/n

N/N N/A

1981

1981

N/A

1981

198I

-.. 1981

1981

198I

N/A

N/A

2s

25

N/A

?5

25_
?5

25

25

N/A

N/A

l-] Mark (X) this box if you attach a continuation sheet.
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9.02 In
in

CBI

t-l

accordance uith the instructions,
vhich you engage.

complete the folloving table for each activity

a.

{ct ivi.ty

Hanufaeture of the
Iisted substanee

0n-site use
reac tant

0n-site use as
nonreac tant

On-site preparation
of products

b.

Process Category

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled ReLease

0pen

C.

Yearly
Quant i ty (l!-g)

N/A

N/A

d. e.

Total Total
llorkers tlorker-Hours

N/A

N/A N/A N/A

4,270,337 62 46,884

N/A

N/A N/A

N/A N/AN/n

N/A - .

- .,N /A

N/A

N/A

N/A

N/A

N/A

N/n

N/A

N/A

N/A

N/A

N/A

N/n

N/A

N/A

N/nN/n

N/A N/A N/A _

l-1 Hark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category
encompasses workers vho may potentially come in contact
listed substance,

cpr

I-I

at your facility that
uith or be exposed to the

Labor 9p.Iego,ry

A

B

C

D

E

F

G

H

I

J

K

L

M

N

0

P

a

R

S

T

FOAM IIIACHINE SUPERVISOR

Descriptive Job Tille
FOAM PRODUCTION MANAGER

FOAM MACHINE HEAD FOREMAN

FOAM MACHINE FI OOR FORFMAN

FOAM MACHINE OPERATOR

FOAM IqACHINE ASSTSTANT

rnMpnilNntrD

ASSISTANT COMPOUNDER

TEST PEEL ER

ASSISTANT TEST PEELER

CUT-OFF SAhI OPERATOR

UTILITY MAN

PAPER REMOVER

FORK LIFT OPERATOR

FORK LIFT ASSISTANT

GENERAL HELP

MAINTENANCE SUPERVISOR

MA INTENANCE MECHAN I CS

CHEMICAL UNLOADER

INVENTORY CLERK

t-l Hark (X) this box if you attach a continuation sheet.
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9.04 In accordance vlth the lnstructlons, provlde your process block floc diagrar(s) and
lndlcate assoclated vork areas.

CBI

t-l Process type FLEXI BLE POLYURETHANE FOAM MANUFACTURER

*SEE ATTACHED SHEET

lT:l Hark (X) thls box tf you attach a continuation sheet.
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9.05 Describe the various
may potentially come
additional areas not
7,02. Photocopy this

CBI

t-] Process type ...e r..

vork area(s) shovn in question 9,04 that eneompass workers vho
in contact vith or be exposed to the listed substance. Add any
shovn in the proeess block flov diagrarn in question 7.01 or
question and complete it separately for eaeh proeess type.

FLEX IBLE POLYURETHANE FOAM MANUFACTURER

I,Iork Area ID Description of I*rork Areas and llorker Activities
ENCLOS
STORAGE TANK ARFAS, PIIMPLUILS.YqTFMS, F.0AM MACHINE CONTROLS

TRAVELING CUT-OFF SAt^IS, INFRA.RED HEAT BANKS

MOV I NG CONVFYOR SYSTF'M

HOT FOAM CURING RACKS. FLOOR STORAGE

-NONE- (STORAGE & BALER)

1

2

3

4

5

6

7

I
9

10

.NONE-(OFFICE PERSONNEL)

t I Hark (X) this box if you attach a continuation sheet.
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9.06 Complete the follovlng table for each vork area identlfled ln question 9.05, and for
each labor category at your facility that enconpasses vorkers vho may potentlally
come ln contact !,rlth or be exposed to the listed substance. Photocopy this questlon

CBI and complete it separately for each Process type and vork area.

l-l Process type ..... FI FX TRI F PNI YIIRFTHANF FNAM MANIIFAITIIPFP

1-4

Number of
IJorkers
Exposq4

61

Hode
of Exposure

(e.9., direct
skin contact )

INHALAT.IO}I

Phys i cal
State of
Lis ted

Subs tancel

GU

OL

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

Labor
Category

A.T

A-T D I RECT SKI N
CONTAIiT61

235

. N/A N/A

'U*. the folloving codes to designate the physical state of the listed substance at
the point of exposure!

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc. )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesl €.g. p

902 vater, L07" toluene)

D=

ErD

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

'U"" the following codes to designate average length of exposure per day:

t-l Hark (x) this box if you attach a continuation sheet.

93



9.07 Por each labor category repreaented ln questlon 9.06' lndlcate the 8-hour The
getghted Average (TUA) exposure levels and the 15-rinute peal. exposure levels.
Phoiocopy thls question and conplete lt separately for each process tyDe and vork
area.

CBI

l-l Process type ...r... FLEXIBLE POLYURETHANE FOAM MANUFACTURER

tJork area . r.. r. r. r............. r...... r..... t.. 1-4

I,-?.Por Category

A-T

8-hour TII$ Exposure Level
(ppm, mg/m' r other*specify)

l t.oppb

l5-Hinute PE"k Exposure [,eve]
(PPq, ug/m- ' other-sPegifY)

11 .0ppb

l-] Hark (X) this box if you attach a continuation sheet.
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PART B I{ORK PLACE HONITORING PROGMI-I

9.08

CBI

t-l

If you monitor vorker exposure to the llsted substance, complete the folloving table.

Number of
Years Records
Haintained

llork
Area ID

Testing Number of Analyzed
Frequency Samples lJho In-House
(pei yeai) (per ies!) saTpresl (Y/N)

N/A N/A N/A

1-4 OCCASIONAL VAR I ES

N/A N/R N/A .

D Y. 8

N/A N/A N/n N/A N/A N/A

SampLS/-Tes t

Personal breathing
zone

General vork area
(air)

I{i pe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

Other (specify)

N/A N/A N/A N/A -[/n. N/A

I'I/A N/A

N/A N/A

N/A - N/A

N/A N/R

N/A N/A

ry/A N/A

_ N/A N/A

N/ A I-l/A

N/A N/A N/A N/A

N/R N/A N/A- N/A

Other ( speci fy)

Other (specify)

'Ur" the folloving codes to designate vho takes the rnonitoring samples:

A = Plant industrial hygienist
B = Insurance carrier
C = 0SHA consultant
D = other (specify) PLA-N.I PERS0NNEL

I4ANAGER ENV I RONMENTAL

I-l Hark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified
CBI analytical methodology used for

l-l Qample TYPe

in question 9.08, describe the type of sampling and
each type of sample.

Sampling., and AnaIJtical Hethodol.o.gy

GFNFRAI t^lORK ARFAS GMD SYSTEMS . I NC. PORTABLE MON ITOR. MODEL 920

FOR AROMATIC ISOCYANATES. 2 1'1ODES OF OPERATION

1. ) SEARCH: 0-200 ppb ( EXTENDED RANGE )

2. ) SURVEY/M0N IT0R: 0-20 PPb

ACCURACY : +/ -Ls%F. S. D. or +/ -1ppb(whichever i s gl"eater)

9.10 If you conduct personal and/or ambient air
specify the folloving information for each

CBI

I-I Equipmen! -.Iype1

H

Detection Limit2

<.001A G},ID SYSTEI4S

moni toring for
equipment type

Manufac turer

the listed substance,
used.

Averaging
Time (hr)

0.15

Model Number

920

t u**
A=
B=
c=
D=
Use

Etu

F=
G=
H=
I=

'u=*
A=
B=
C=

the folloving codes to designate personal air monitoring equipment types:

Passive dosimeter
Detector tube
Charcoal filtration tube vith pump

0ther (specify)
the folloving codes to designate ambient air
Stationary monitors located vithin vork area
Stationary monitors located vithin facility
Stationary monitors located at plant boundary

monitoring equipment typesl

I,tobile monitoring equipment (specify) P0ElAII E AUTO.STEP TD I MON I TOR
Other (specify)
the folloving codes to designate detection lirnit units:
ppm
Fibers/cubic centimeter (f/gc)
Hicrograms/cubic meter (U/m- ;

l-] Hark (X) this box if you attach a eontinuation sheet.
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9. 11

qPI

l-l

If you conduct routine medieal
the listed substance, specify

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Test DescriPtion

PULMONARY FUNCTION STUDIES

Frequency
(weekly, monthly, yearly, etc. )

YEARLY PHYSICALS

l-l Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineerlng controls that you use to reduce or eliminate vorker exposure
to the listed substance. Photoeopy thls question and complete it separately for each
process type and vork area.

CBI

l-l Process type .r....,r... FLEXIBLE POLYURETHANE FOAM MANUFACTURER

L-4

Used
(Y/N)_-

Y

N/A

Year
Ins tall-ed

1966

19BB

N/A

N/A

Upgraded Year
(Y/N) UpgradedEngineering .Qon t rols

Vent ilat ion:

Local exhaust

General dilution

Other (specify)

Vesse1 emission controls

Hechanical loading or
packaging equipment

0ther (specify)

N/A

CONTI NUOUS
PROGRAM

TONTTN uO u S

P RO..GRAM

N/A

N/AN/A

l-l Hark (X) this box if you attach a continuation sheet.
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9.13 Describe all equlpnent or process trodifications you have made vlthln the 3 years
prior to the repoiting year that have resulted ln a reductlon of vorker exposure to
ihe listed substance.- ior each equlp[ent or process nodlflcatlon descrlbed' state
the percentage reduction ln exposure that resulted. PhotocoPy thls questlon and

conplete it separately for each process type and vork area.
CBI

I-l Process type........ FLEXIBLE P0LYURETHANE FOAM MANUFACTURER

1-4

Equipment or Process Hodification
Reduction in l{orker

Exposure Per Year (Z)

CROSS VENTILATION FANS U/K

ENCLOSED PROCESS L INES IJ/K

l-l Hark (X) this box if you attach a continuation sheet.

99



PART D PERSONAL PROTECTIVE AND SAFETY EQUIPHENT

9.L4 Describe the personal
in each vork area in
substance. Photocopy
and vork area,

CBI

t-] Process type o.......

llork area

protective and safety equipment that your vorkers uear or
order to reduce or eliminate their exposure to the listed
this question and complete it separately for each process

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

1-4

use

type

Equipment Types

Respirators

Safety goggles/glasses

Face shields

CoveraIIs

Bib aprons

Chemical-resis tant gloves

0ther (speeify)
*SELF.CONTAINED

BREATHING APPARATUS

(FOR EMERGENCY USE ONLY)

I{ear or
Use

(Y/N)

Y

t ] Hark (X) this box if you attach a continuation sheet.
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9.15 If vorkers use resplrators rhen vorking vlth the llsted substancer speclfy for each
process type, the vork areas vhere the resplrators are used, the type of
resplrators used, the average usage, vhether or not the resplrators lrere flt
tested, and the type and frequency of the fit tests, Photocopy thls question and
coEplete it separately for each process type.

CBI

l-l Process type ...+..or. FLEX I BLE POLYURETHANE FOAM MANUFACTURER

Ifork
Area

Respirator
Type

Averagg
Usaget

E

Fit
Tes ted

(Y/N)

Y

Type of
Fi t Test'

Frequency of
Fit Tests
(per year)

1-4 U. S. SAFETY SERI ES
MnnFIS 1E0 fi 151 A VARIES

NOTE: ALL RESPIRATORS NIOSH/MSHA APPROVED

tU=" the following codes to designate average usager

A = Daily
B = I{eekly
C = Honthly
D=Onceayear
E = 0ther (specify) I,.IHEN NECESSARY

'U=" the follouing codes

QL = Qualitative
0T = Quantitative

to designate the type of fit test:

l_l Hark (X) this box if you attach a continuation sheet.
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PART E IIORK PRACTICES

9. 19 Describe aII of the vork practices and administrative controls used to reduce or
elimlnate vorker exposure to the listed substance (e.g., restrict entrance only to
authorized vorkers, mark areas vith varning signs, insure vorker detection and
monitoring practices, provide vorker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.CBI

I-I
Process type FLEXIBLE POLYURETHANE FOA]'4 MANUFACTURER

EXPOSURE MONITORING, RESPIRATOR PROTECTION, EMPLOYEE TRAINING

PROGRAM, SELF.CONTAINED BREATHING APPARATUS, l'JARNING AND SAFETY

PROCEDURE SIGNS POSTED, LAUNDERING SERVI CE, NEUTRAL IZER AND HAZARB

ABSORBANT, SPILL DETECTION ALARMS, L]MITED ACCESS AREAS, CONCRETE

DIKING CONTAINMENT

9.20 Indicate (X) hov often you perform each housekeeping task used to
leaks or spills of the listed substance. Photoeopy this question
separately for each process type and vork area.

elean up routine
and complete tt

I{ork arga r . . . r . . . . . . . . . o . . . e . . . . . . . r * r . . . | . . . .

Less Than
Once Per Day

L-Z Times

-.Pgr ,Day

X

3-4 Times
Per Day

l{ore Than 4
Times 3er DayHousekeeping Tasks

Sveeping

Vacuuming

IIater flushing of floors

0ther (specify)

*FOAM HEAD AREA
FLOOR MOPPED AT

x*

FLOOR AND COMPOUNDING ROOM
LEAST 3 TIMES/hIEEK

t-] Hark (X) this box if you attach a continuation sheet.
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9.21 Do you have a vritten medical action plan for respondlng to routine or energency
exposure to the listed substance?

Routine exposure

YgS . . r r r . + . . . . . . . . . r t I . t . . . . + I ' ' ' ' t ' ' ' '

NO r . a r + a a a a a a a + a l a . a . . r a a r a a a a a a a . r t a . r . r . t a a a a a + r t a a a a a .

Emergency exposure

YgS . e . . . a r a . . a . . . . . . . . . . . . . . r . . . a . a . . . . r +

NOral..a.+aaaaaaao.aaaa.aa..arlrr+.a..rai.rolar.aaaaa..r....rtt.a

o
2

o
2

If y€sr vhere are copies of the plan maintained?

Routine exposure: SAME AS ABOVE

Emergency exposure!

9.22 Do you have a vritten leak and spil1 cleanup plan that addresses the listed
substance? Circle the appropriate response.

If y€sr where are copies of the plan maintained?

Has this plan been coordinated vith state or local
Circle the appropriate response.

PRODUCTION OFFICE AND
ADMINISTRATIVE OFFICES

government response organizations?

o
2

o
2

9.23 IIho is responsible for nonltoring vorker safety at your facility? Circle the
appropriate response.

Plant safety speclallst .. ' ........ 1

Insurance carrier ,....,.,. 2

OSEA consultant ...... .. ... 3

other (soecifvl PLANT MANAGER FOR ENVIRONMENT AND .....G)
\7

I-l Hark (x) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONHENTAL RELEASE

General Ins t ruct ions !

Conptete Part E (questions 10,23-10.35) for each non-routlne release involving the listed
substance that occurred durlng the reporting year. Report on all releases that are equal
to or greater than the llsted substence,s reportable quantlty value, RQr unless the release
ls federally permltted as deflned tn 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3<22). Reportable quantities are codified
in 40 CFR Part 302. If the }isted substance is not a hazardous substance under the
Conprehenslve Environnental Response, Compensation, and Liability Act of 1980 (CERCLA) and'
thus, does not have an R0, then report releases that exceqd 2,270 kg. If such a substance
hovever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the R0. The facllity may have ansvered these questions or similar
questions under the Agency's Accidental Release Information Program and may already have
this informatlon readlly available. Assign a number to each release and use this number
throughout thls part to identify the release. Releases over nore than a z4-hour period are
not slngle releases, i.e., the release of a chernical substance equal to or greater than an
RQ nust be reported as a sepaiate release for each 24-hour perlod the release exceeds the
R0.

For questlons 10.25-10.35, ansver the questions for each release ldentified in question
10.23. Photocopy these questions and conplete them separately for each release,

PART A GENEML INFORHATION

10.01 l{here is your facility located?

-C.PI

Circle all appropriate responses.

l-1 Industrial area ..

Urban area

Resldential area .,

Agrlcultural area ,.

Rural area

Adjacent to a park or a recreational area

o
2

3

4

5

6

vithtn I mlle of a navlgable vatervay ....4
Vithin I nile of a school, university, hospital, or nursing home facility @
Within 1 mile of a non-navigable uatervay

0ther (speeify)

108
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l_l Hark (X) this box if you attach a continuation sheet.



10.05 Provide the following
of precision for each
an example, )

CBI

r-l
Quantity discharged

Quantity discharged

Quantity managed as
treatment, storage,

Quantity managed as
treatment, storage,

information for
item. (Refer to

the listed substance
the instructions for

and specify the level
further explanation and

to the air .. r r r... r..

in vastevatgrs r or........

other vaste in on-site
or disposal units ..... r..

other waste in off-site
or disposal units ... r. *..

kg/yr t 10 Z

kg/yr t 0 fl

kg/yr r 0 z

kg/yr

39

N/A

N/A

N/n +0t

l:l ilark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facillty (from central point vhere process unlt
ls located) in terms of latltude and longltude or Unlversal Transverse l{ercader
(UTH) coordlnates.

s2 55 20

UTH coordinates ... r o o r..... Zone

37 0 04 ', 40 rr

, Northing , Easting

10.03 If you monitor meteorological conditions in the vicinity
the folloving information.

Average annual precipitation r... r r....... o 1....

Prgdominant vind direction ............ .. r r... +.

of your facility, provide

N/A inches lyear

10.04 Indicate

Depth to

the depth to

groundvater

groundwater belov your facility.
N/A neters

10.05 For each on-site
llsted substance

CBI Y, N, and NA. )

t-1

activity listed, indicate (Y/N/NA) all routine releases of the
to the environment. (Refer to the instructlons for a deflnltlon of

Environmental Release
Ai r llater LandOn-Site Activity

Manufacturing

Import ing

Processing

Othervise used

Produet or residual storage

Disposal

Transpor t N/A N/A - N/A

NIA

N/A

. . N/A

N/A

N/A

N/A

N/A.

N/A

N/A

N/A

N/A

N/A

l-1 Hark (X) this box if you attach a continuation sheet.

109



10.08 Describe the control technologles used to nlnlmize release of the llsted substance
for each process stream contalnlng the listed substance as identified in your
process biock or resldual treatment block flov dlagran(s). Photocopy thls questlon

CPI

t-l
and complete it separately for each process type.

FLEXIBLE POLYURETHANE FOAM I',IANUFACTURERProcess type r r..

Stream ID Code Control .Technology Percent Efficiency
N/A

l-l Hark (X) this box if you attaeh a continuation sheet.

LL2



PART B RELEASE TO AIR

10.09 Potnt Source Enissions -- Identify each emission polnt sourc€ containing the llsted
substance in terns of a Strean ID Code as identlfled in your process block or

CBI residual treatment block ftov diagram(s), and provide a descriptlon of each point
source. Do not lnclude ran material and product storage vents, or fugltlve eaisslon

l-l sources (e.g., equipment leaks). Photocopy this questlon and complete it separately
for each process type.

Process type ... +.

Point Source
ID Code

7V

FLEX I BLE POLYURETHANE FOAM MANUFACTURER

Description of Emission Point Source

PROCESS TUNNEL VENT

PROCESS TUNNEL VENT

7BB PROCESS TUNNEL VENT

7Y

7HH

7GG

lillT-nF F' SAt^, FXHAIIST

FOAM CURING/STORAGE VENT

l-l Hark (X) this box if you attach a continuation sheet-

113



r
I

I
=g,
H
F

}<

u
d
o
x

H1

o

gl

0,
o

0)

o
o

0I

o

tn

o
o

10.10 Enissiur Ctraracteristics - - Ctraracterize t}e ernissicns for eacl point
10.09 by curplettug rhe follcuing table.

CBI

t-l Source Average ^ AveraseID rtrysic+r unissicrrs Freqr:urcy' n ration3 E fuT;code state' qqg/d"vl (days/yr)_ (mir/+D Facror4

7V V 0.064 250 338 N/A

in q:estiur

Ihximm
Enissiu"l

Rate
Dtratiffi

(mirr/erent)

( 360

(roo- N/A

N/A

N/A

0.000015

0.000012
0. 0000015

Source ID Code identified

I.laxirun
I'hxfurm Enissim
Enissisr Rate

Rate Frequurcy

.(B/*ir).. (evsrts/E)

0.00019 250

7Y

7BB V

7HH V

0.005

0.004
0.0005

250

250

4 sno

{_ 360

250 -338
250 _ -338
2s0 #3 3B

250

7GG U/K 250 250 14401440 N/A U/K

tutu tt* fo[mring codes to designate drysinal state at tlre point of release:
G = Ca-si V = Vapor; P = Particulate; A = Aerosol; 0 = fltlpr (specify)

'Fr.q,r*r"y of enrission at any 1eveI of snission

'fuoti* of snission at any level of emission

nAr".g* Enission Factor - kovide estimat"d (t 25 percent) anission fuctor (kS of emission per lqg of
production of listed substance)
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10.10 htlsstm characterlstlcs - - characterlze tle s'lssics for each Point Sorrce ID oode tdatlfied in $Estlan
10.09 by cql€ttg tte follorirg tar're.

(BT

I_I
Point
Surrce

ID Ptrysic+l
Code State'

ZLJBB y

ZH

7GG V

Averqge
Enissions
(hfldrYl

0.062

0 .02? -

.0..0035.

U/K

Enissim
Iaclora

N/A

Flarinm
Errissim

Rate

-@l'i"l_
0.00052

Fhlcimm
Enissisr

Rate
Frequancy

(Erents/yr)

250

Itaximrn
Enissim

Rate
hn=tior

(rnin/glslt)

rL?07V

Freqi-rsrcy' Drotisr3
(days/yr) (*r{+vl

250 * 120

250 120 N/A .

N/A

N/A

0.99014

.0-.00003

U/K

250 {*tzo

250 1?-Q

250 1440

250_

250

Lt.?o

1440

^r1l

'Ut* tlru follcnrirg codes to designate ptrysical state at the point of release:
G = Cas; V = Vapori P = Particulate; A = Aerosoli 0 = 0ther (specify)

'Fruq,ro"y of snission at any lerel of grLission

'Droti* of qnission at any lerel of snissiur

oAuerrg* Euissim Factor -.- Prouide estimated (t 25 percent) snissior fuctor (lqg of snission per kg of
productiur of listed sr:hstance) ^'l



10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code

ldentified in questlon 10.09 by comPleting the folloring table.
CBI

I-I

a .9? AMB I ENT 26 ,5OO

(R0uND LrNE)

Emi ssion
Exi t

Temperature Velocity Buildile., lYi19ln€, Vent,
(oC) (m/sec) Height(-qr)' IJidth(m)- TYpe-

174X101

Point
Source

ID
Code

Stack
Inner

Di ame t er
Stack (at outlet)

tleisht (m) (q)

Exhaus t

7U

7BB

7GG

7HH

B

7 .2.

B

0 ,92

0-q2

0 .92

7Y AF4BIENT 17,BOO 174X101

AMBIENT 8,100 174X101

AMBIENT 10.4-25 7 1-74.X,1-0 1

0 .92 AMBIENT 17 , 100 174X101

'H*ight of attached

'tlidth of attached

=U=" the folloving

H = Horizontal
V = Vertical

or adjacent building

or adjacent building

codes to designate vent tYPe:

l_l Hark (x) this box if you attach a continuation sheet.
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10. 11

C,BI

t-l

stack parameters rdentify the stack parameters for each Point Source ID Code

identified in question 10.0-g by compreting rhe folloving tabre-

(sQuARE LrNE)

Emi ss i on
Exi t

Veloci ty Building .,

(m/qegl_ Height(m)'

0 .92 AMBIENT 23,300 
,

174X101

174[101 . v-

0 92 AMRTFNT -.0-600 7 174v101 v

Point
Source

ID
Code

Stack
Height ( m)

B

S tack
Inner

Diameter Exhaust
(at outlet) TemPerature

(m) ('c)
Building. Vent-,,ri;irc)' rvp*'

7U

7Y

7BB

AMBIENT 32,300

10,425

17 4X 101
7GG

l-HH

0.92.
0 .92

7 ,2

q AMBIENT 1-7 4X 101

tH*ight of attached

'Hidth of attached

'U"" the folloving

H = Horizontal
V = Vertieal

or adjacent building

or adjacent building

codes to designate vent tYPe:

l-l Hark (X) this box if you attach a continuation sheet'
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10.12 If the llsted substance ls emltted in particulate form, indicate the particle size
distribution for each Point source ID Code identifled in question 10.09.
Photocopy this question and complete it separately for each enission point source.

CBI

t-I
Point source ID code r.......... r

Size Range (mierons) Hass Fraction ("A t t precision)

N/A

N/A

t

I

1

10

30

50

N/A

50

100

500

N/A

N/A

N/A

z s00 N/A

Total = 1002

l_l Hark (X) this hox if you attach a eontinuation sheet.
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PART C FUGITIVE EHISSIONS

10.13 Equlpment Leaks -- Conplete the folloving table by providing the number of equlpnent
types llsted vhich are exposed to the llsted substance and vhlch are ln servlce
accordlng to the specified veight percent of the listed substance passlng through
the component. Do this for each process .type ldentified ln your process block or
residual treatBent block flov diagram(s). Do not include equipnent types that are
not exposed to the }lsted substance. If this is a batch or intermittently operated
process, glve an overall percentage of tine per year that the Process type ls
exposed to the listed substance. Photocopy this question and cornplete it separately

CBI for each process type.

t ,] Process type .. FLEXIBLE POLYURETHANE FOAM MANUFACTURER

Percentage of time per year that the listed substance is exposed to this process
type ... 100 Z

Number of Components in Service by lleight Percent
of Listed Substance in Process Stream

Equi.pment Type

Pump sea1sl

Packed

Hechanical

Double mechanical2

Compressor sealsl
Flanges

Valves

Gas3

Liquid
Pressure relief devices

(Gas or vapor only)
Sample conneetions

Gas

Liquid
Open-ended liness

(e.9., purge, vent)
Gas

Liquid

5-102 Lt-25t 26-75H
Greater

76-99Y. than 99t
Less

than 5t

3

7

15 75

lLlst the nunber of pump and compressor seals, rather than the number of pumps or
compressors

10.13 contlnued on next page

t-l Hark (X) this box if you attach a continuation sheet.
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10. 13 (continued)

2If double mechanical seals are operated vith the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped trith a sensor (S) that
vill detect falture of the seal system' the barrier fluid system' or both, indicate
vlth a |tBrr and/or an rSrr, respectlvely

3Conditions exlsting in the valve during normal operatlon
aReport al} pressure rellef devices in service, including those equipped vith
control devices

uLir,"= closed during normal operation that
operat ions

lrould be used during maintenance

10. 14

CBI

t_l

Pressure Relief Devices r+rith Controls Complete the folloving table for those
pressure relief devices identified in 10.13 to indicate vhich pressure relief
devices in service are controlled. If a pressure relief device is not controlled,
enter ttNonett under column c.

a.
Number of

Pressure Relief Devices

b.
Percent Chemical

in Vessell

C'

Control Device

d.
Es t imated

Control E{fi,ciency2

100% RUPTURE DISC 1 00%
ffi-

1 00% PRESSURE RELIEF 100%

tR*f", to the table in question 10.13 and record the percent range given under the
heading entitted "Number of Components in Service by |Ieight Percent of Listed
Substance" (e.8. r <57", 5-10U, L1--25t, etc. )

'Th* EPA assigns a control efficiency of 100 percent for equipment teaks controlled
vith rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
condi t ions

t-l t{ark (X) this box if you attach a continuation sheet.
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10.15 Equtpment Leak Detectlon -- If a fornal leak detection and repalr prograrn ls ln
place, complete the follovlng table regardlng those leak detectlon and repalr
procedures. Photocopy this question and complete it separately for each process
type.

CBI

l_l Process type TDI USAGE IN MANUFACTURING

Leak Detection

Equipment Typs

Pump seals

Packed

Mechani ca1

Concentrat ion
(ppm or mg/m3;

Measured at
Inches

ffi Source
Detection.1uevl ce

Frequency
of Leak

Detection
(per year)

Repairs Repairs
Ini tiated Completed

(days after (days after
de.t-ec t.ion) ini t iated )

N/A

Double mechanical N/A
N/ACompressor seals

Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
0pen-ended lines

Gas

Liquid

N/A

_ .. N/A
N/A

N/A

N/A

N /A

N/A
N/A

tU=* the folloving codes to designate detection device:

POVA
FPH
0=

= Portable organic vapor analyzer
= Fixed point monitoring
Other (specify)

l-l Hark (X) this box if you attach a continuation sheet.
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10.16 Rarr laterial, IntenEdiate ad Itod.lct storage Erissiatg - - oolplete tln follodrg tabfe by pEsvidfug the informtio m eadt
liquid raw laterial, interrediate, dd product storage rressel ccrtainirg tle listed sJbstarce as identified in yur process block

O[ or resid:al treatrEnt b]ock ftci, diagratt(s).
operat-

l-l V6set vessel Vessel us
Eloatiry Coryositigl 1lEri.Ehprt Ei[fug FiuiIg LrEr Vessel Vessel Vessel Esign V€rtt Cmtrol Basis

Vesse-L lbof-- of Stor€d- (Uters Bate Drratim DiaEter lleight VohlrE Eaissian- Etrort- DialEter Efficienry for .
E Gi;' E oi"r"' per-],ear) <gprl <''oro i;i 

-ID- 
(r) cartrols4 Rates (on) (z) ' 

EstilEte6

N/A

N/A

100% uK 60 160 3.6 4.8 37,800 N/A N/A

P

p

100%

N/A 100% UK 80

BO60UK

60

2.5

20.3 N/A N/A

4.8 18.900_['A N/A 7.-6 N/A N/A

2.5 18,900 N/A N/A4.8 7 .6 N/A N/A

F

cm
ItrF
EB

@
T
U

'use the folcning codes to designate vessel t]rye:

slrdicate lEight perc€nt of the listed substdEe. Include tlE total iroletlle oEganic cmt€nt in palenthesis
ootlxo t1,., fLatira roots
tcas/tapo" flcnr rate t}e eadssiqr cantrot derdce ms desfurrd to handle (speciry f,o, rate unlts)
ttt* tL foJJorlrg codes to deslgrete basis fm estliEte of cantrol efficigrry:

C, a- lorl.tlcrE
S = saury

= Fixed roof
= Curtact internal floating roof
- I-loncontact internal floating rmf
= Hternal flmting roof
= kessure vessel (irdicate pressure rattng)
= lhrizontal
= lhdergrund

'U=" th. foUcnring codes to designate floatirg roof seals:

MS1 = l,lechanical shoe, prirary
l{SZ = Shoe-rg.trlted secondar,
l,lSZR. = Rinr-+nr.rrted, secmdarT
Llfl. = Liquid-nnr.nted resilient filled seal, primry
Ll,l2 = Rillt-fi)tnted shield
IJ'III = lleattrcr shield
Vl{I = Vapor rnLmted resilisrt filted s€aI, prfumry
Vtl2 = RirrF{rDrrnted secmdary
\jt{t{ = Ifeat}rer shield



PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time vhen
I{as stopped. If there vere more
Iist all releases.

the release occurred
than six releases,

and vhen the release eeased or
attach a continuation sheet and

Release
Date

Started
Time

(amlpm)
Date

Stopped
Time

( am/pm)

N/A

L0.24 Specify the weather conditions at the time of each release.

Release
I{ind Speed

(km/hr)
IJind

Direction
Humidi ty

\"1)

Temperature
( oc)

Precipi tation
( Y/N) ._

t-] Hark (X) this box if you attach a continuation sheet.
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